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An Anders compressed air 
dryer fully automatic differ- 
ential pressure explosion- 
proof type with steam regen- 
eration and external heater 
and cooler, with an oil ad- 
sorbing prefilter. Anders, a 
new division of Milton Roy 
Company, has had over 20 
years of experience in build- 
ing quality instrument air 
dryers and gas dehydrators. 




































Keep your pneumatic controls operating efficiently 
... WITH ANDERS AIR DRYERS 


Proper conditioning of your air supply is assured by ®@ welded construction according to ASME and ASA Code 
Anders Instrument Air Dryers . . . continuous units in 
which the adsorption, reactivation and cooling cycles 
are entirely automatic. Semi-automatic and manually 
regenerated models are also available. 


Sizes range from a 5 SCFM to an 11,500 SCFM wi 
which contain silica gel, activated aluminum, Mo 
beads or Molecular Sieves as desiccants. Specially eg 
neered dehydrators for various gases and liquid hyd 
These automatic dryers are: carbons are also available . . . in sizes to 100,000 SCFY 
at pressures up to 6,000 psi for use in missile work! 
helium and air drying. 





®@ built with open, weatherproof or explosion-proof features 


® available in 24 standard sizes for quick delivery Bs ; 
. ; Anders Lykens Corp., a division of M1LTon Roy (ot 
© designed for 3-hour regeneration cycles and up PANY, 1300 East Mermaid Lane, Philadelphia 18, Pa 


® supplied for steam or electric activation Engineering Representatives throughout the world. 


CHEMICAL INSTRUMENTATION SYSTEMS 





CONTROLLED VOLUME PUMPS e QUANTICHEM ANALYZERS 
CHEMICAL FEED SYSTEMS e ANDERS AIR AND GAS DRYERS 
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STATHAM MODEL P222 
flush diaphragm pres- 
sure transducers 
DIMENSIONS: .25” di- 
ameter x .47” long 
WEIGHT: 3 grams, ap- 
proximately 

RANGES: 0-10 to 0-200 
Psia, psig, or psid; 

+5 to +25 psid. 
NON-LINEARITY & HYS- 
TERESIS: Not more than 
+1% fs 
TRANSDUCTION: Resis- 
tive, complete bridge; 
Statham unbonded strain 
gage 


STATHAM MODEL A52 
linear accelerometer 


DIMENSIONS: .32” wide 
x .35” high x 84” long 
WEIGHT: 8 grams, ap- 
proximately 


RANGES: +5 to +100 g 
NON-LINEARITY & HYS- 
TERESIS: Not more than 
*1% fs 
TRANSDUCTION: Resis- 
tive, complete, balanced 
bridge; Statham un- 
bonded strain gage 


Statham’s accurate, reliable 
line of pressure transducers 
and accelerometers are designed 
to meet the exacting 
requirements of today’s missile and 
supersonic aircraft programs. 


Let us assist you with your 
instrumentation problems. 


*Model shown actual size. 


Complete data are available upon request 


INSTRUMENTS, INC. 
12401 W. Olympic Bivd., Los Angeles 64, California 
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COMING UP 


e pH Control in Nitrate Processing 


How pH ups output and lowers costs in this 
heavy-chemical process. 


¢ Operational Information 
System in Power Generation 


System solves all mathematic computations 
for alarm-scanning of 350 points. 
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response... greater stability 


the WIZARD II 
PRESSURE CONTROLLER 


with New and Improved Features 


ah VOLUME RELAY for faster response to pressure changes. 
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assuring perfect metering, even on multi-stage meter runs. 


~ ts 2) RESET FEATURE for greater stability and pin point control, 





WIDE RANGE brass, steel or stainless steel Bourdon tubes 
cover a range of from 25 to 10,000 psi. Bellows assemblies 


for low pressure regulation in ranges from 0 to 25 psi. 


Again FISHER engineering produces features 
the industry needs to do a better job 


The Wizard II has been designed to specifically meet the 
demands of modern, complex systems requiring closer con- 
trol. The Wizard II retains all of the basic simplicity, 
accuracy and dependability of the Wizard 4100U, plus its 
own exclusive features. 

The new design consists of two sub-assemblies encased in 
a weather proof die cast aluminum housing which is pro- 
vided with a 4” pipe threaded vent for gas service. Either 
assembly can be removed without disturbing line connections. 


The upper assembly consists of two gauges, relay and pro- 
portional band adjustment. The lower assembly includes 
the set point adjustment, proportional bellows, Bourdon 
tube and nozzle. Each assembly is assembled and calibrated 
before mounting in the case. The case can be mounted on 
a flush panel, a wall or on the yoke of the control valve. 


Careful and exhaustive tests have conclusively proved that 
the Wizard II measures up to rigid Fisher standards. 


A completely descriptive and illustrated bulletin on the Wizard Ii is yours for the asking. Write for Bulletin No. D-4150. 


The original Wizard | is still available for those applications not requiring volume relay and reset features. 


CHANCES ARE /T’S CONTROLLED BY... 


Marshalltown, lowa / Woodstock, Ontario 







SINCE 1880 
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WHAT’S NEW 
IN THE INDUSTRY —~ 


The Engineer 


IGY 


Satellites 


Latest Entrant 


New Commissioner 


Advances 





Latest reports from the U. S. Bureau of Employment Security shop 
a continual drop in demand for engineers. Report, based on Tequesiy | 
filed with public employment offices indicates: 

Number of inventory openings for January 1958 were dow 
from December 1957. 

Number of job requests filled in January 1958—off 72% from 
previous 12 month period. 

Biggest drop came in demand for mechanical engineers. 

The right of an engineer to bar AEC from disclosing Previously 
secret data on heavy water processes until his patent and othe | 
rights were adequately protected is being considered by the Supren, 
Court at this writing. 





n 4% | 


Ohio State and University Of Wisconsin have been designated » 
centers where scientists returning from the Antarctic can proce, 
data gotten during U.S. IGY program. 


An unidentified Polish correspondent, reporting on Russia’s peg 
satellite, says it will weigh 5 to 6 tons; will be put into orbit by, 
rocket so powerful that the satellite will circle both the earth ax 
the moon. 


At this writing, word is that success of the U. S. satellite instrume. 
tation to transmit vital weather and other data back to earth ha 
prompted stepped up plans to shoot the moon. 


In key with this, the new Advanced Research Projects Agency’s firs 
project will be allocation of orders to facilitate at least 4 rocket 
“shoots” to the moon. 


Latest entrant in the race to find an answer to desalting water prob 
lem (ISAJ, March, page 82) is a temperature-dependent solvent 
traction. Texas A&M researchers report promising results. 


It’s almost certain that Federal Power Commissioner S. L. Dighs 
will retire when his current term ends this month. John Hussey} 
probable successor. 


Two new processes have been introduced by Universal Oil Product 
Co.: to make isobutane for alkylation; the other to make pet 
chemicals from process gas streams. 

Auto radar that automatically warns the driver of traffic hazards3 
undergoing tests under actual road conditions and a production vé 
sion of the device is under development at the Research Laboratorié 
Divison of Bendix Aviation in Detroit. 

Weight control of coins at the U. S. Mint in Denver are being done by 
a unique new x-ray gage produced by Industrial Gauges Corp. 
Union Switch & Signal, Division of Westinghouse Air Brake has dé 
veloped an all-relay, self-checking system to automatically proted 
pipelines and pumping stations from dangerous line surges. 
From General Electric comes word of an instrument so sensitive! 
can detect a thousandth of a gram of chromium-51 dissolved in the 
Columbia River! 


(Please Turn to Page 12) 
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NOW AVAILABLE IN ENGLISH 





AUTOMATIK i TELEMEKHANIKA is con- 
sidered to be the foremost Soviet scientific jour- 
nal in the field of instrumentation and automatic 
control. This low-cost complete cover-to-cover 
English translation makes available to American 
science and industry the latest up-to-date Soviet 
papers, meeting reports, and technical proceed- 
ings ON measurement, telemetering, control and 
computers. Theory, design and application of 
electrical, mechanical, electronic, hydraulic and 
pneumatic equipment are covered. 





READERS of the translated 
Soviet journal are invited to General : 


submit written comments for 


publication in the ISA Jour- 


NAME 
nal. Replies from Soviet 
COMPANY 
authors will also be published. ADDRESS 
CITY. 
Enclosed 
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Instrument Society of America, 313 Sixth Avenue, 
Please enter my 12 issue subscription to English Translation of Soviet Journal 
and Remote Control,” beginning with Volume 18, 


U.S. and Canada 
Elsewhere 


Single issues, each 


] Money Order [| 


LATEST ON SOVIET 
INSTRUMENTATION 


the 


THESE ENGLISH TRANSLATIONS of 
leading Soviet monthly automatic control journal 
are now available through a grant-in-aid from 
the National Science Foundation to the Massa- 


chusetts Institute of Technology (MIT). The 
Instrument Society of America will handle sub- 
scriptions. Translation and printing is by Con- 
sultants Bureau Inc., of New York. The first 
two issues of Volume 18 are now available for 
distribution. Annual subscriptions are now being 
accepted by ISA. Enter your order on the coupon 
below. 


Pittsburgh 22, Pa. 
“Automation 
Number 1. 


SUBSCRIPTION RATES: 
U.S. and Canada . 


$30.00 
33.00 


$15.00 
18.00 


$ 3.50 


ZONE STATE 


Company Purchase Order Bill Me 


Check 






























WHAT’S NEW IN THE INDUSTRY (Continued) . — 


Chemicals — Lush Market Instrument companies looking for lush markets would do wel] not tp 
underestimate the potential in chemical process industries. MeGray 
Hill Dept. of Economics’ figures show: 


Today chemicals are growing at a phenomenal rate, contrary to oy 
rent recession climate. Reported cash dividends grew from wn 
millions in January ’57 to $29.3 millions in January ’58. I 





Experts predict spectacular growth in light metals. Titanium ani 
aluminum should quadruple by 1975. 

Total chemical production will rise 185‘. in plastics, synthetic fibers | 
drugs, industrial chemicals. 





Watch for investments in petrochemical plants to triple, with expy, | 
sion outputs averaging close to $500 billions a year. 


Synthetic preparation of many food items is due for a tremendo, 
upswing in the next 10 years. 


ae 
Instruments International Two important high vacuum equipment producers have joing 


forces in a long-term, cross-licensing agreement—National Resear 
Corp. and Leybold-Hochvakuum-Analagen of Cologne, Germany, 


Commercial computer activity in Japan is snow-balling to production 
of large-scale electronic computers. Nippon Telephone & Telegraph 
has completed a giant parametron computer. 


Russia’s next step is a 15-year oil production plan aimed at puttig 
U.S.S.R. in line to compete in world export market. 


W. G. Brombacher reporting to ISAJ from Israel notes: “The entir 
country is alive with energy, much like the U. S.—many good techni 
cal men and apparently a few sharp business people. Some simpk 
industrial instruments are being manufactured here, as electrical ip 
struments, theromometers, water meters, etc., but not many sciep- 
tific or lab instruments.” 


Reports from Argentina indicate that U.S. firms played conspicuous 
ly minor roles in last month’s bidding on a $27 million pipeline com 
struction project in and around Buenos Aires. 






















Upswing Control Data Corp. reports a marked upswing in business whieh 
brought about an increase of 25‘7 in company engineering and 00 
personnel since the first of the year. 

First quarter reports are in. (See Industry Notes, page 85.) 




















Instruments for Education The American Council of Education indorsed legislation to rem 
tariff barriers on scientific instrumentation for educational inst 
tions. 
















Advice President Morris Dial of Union Carbide Chemicals advises, “Y0 
got to go ahead with expansion plans so that you won’t be cal 
short when business picks up.” 










2 
A contract for about a quarter of a million dollars, covering 4 @ 
plete “turnkey” control center for a nuclear reactor has been awa 
to Leeds & Northrup by the National Advisory Committee 
Aeronautics’ test reactor to be built in Sandusky, Ohio. i 





Contracts 













Beckman/Systems Division will build an electronic computer-dalt 
processing system to sustain peak operational efficiency in a catalytt 
reformer for Continental Oil Co. 
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Masoneilan Pressure and Temperature Transmitters 
use Balanced Beam to Prevent Zero Shift 


The new Masoneilan Transmitters feature a distinctive balanced 
beam design which eliminates positional error 


In addition, these transmitters offer this new instrument is now available. 
several other important design ad- Write for your copy or ask for details 
vances. Unit construction simplifies at your nearest Mason-Neilan office. 


change or removal of subassemblies; 


All adjustments are visible and acces- NMiaso N- me EILAN 


Division of Worthington Corporation 


sible; Large pilot capacity insures fast 29 Nahatan Street, Norwood, Massachusetts 


operation with long transmission lines; 
and Unit is compensated for ambient 


temperature and barometric pressure. Sales Offices or Distributors in the Following Cities: 


New York * Syracuse * Chicago « St. louis * Tulsa « Philadelphia 
Houston « Atlanta * Cleveland « Cincinnati * Kansas City * Phoenix 
; ' Detroit « San Francisco * Louisville * Salt Lake City * El Paso 
Write for Bulletin Albuquerque « Charlotte « Los Angeles * Corpus Christi * Denver 
Appleton « Birmingham * New Orleans « Seattle * Jacksonville 


Complete information and data on Wilmington « Mason-Neilan Regulator Co., Ltd., Montreal & Toronto 


j — unit compensates for lags in Unit Subassembly construction permits simplified removal or change of primary ele- 

sell Ye vader ystem. It can be quickly added on ment; compensating bellows; feed-back bellows; pilot; range span adjustment; deriva- 

ie aride of base plate, and requires no tive unit; and gasketless nozzle — any or all without disturbing beam assembly in any 

yt fot oa fittings. Mounting block attaches to way. Integral Receiver Gage is another Masoneilan feature — can be mounted di- 
Surface or forms clamp for pipe. rectly on base plate without external connections. 
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NEW... 


Jerguson 
Sight Flow Indicators 


easily and inexpensively 
installed to show movement 
of liquid in pipe lines 


Here is a new line of Sight Flow Indi- 
cators:. . . easily and inexpensively in- 
stalled in any new or existing pipe line 
Y” to 2” N.P.T. 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 


Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type Illuminators, 
Haveg Chambers, Non-Frosting Glasses, 
or other special construction. 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the new Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Tester Checks 1600 Tubes per How 


Two new testers recently built by 


Electric, Inc., will check 


Tung-Sol 


nearly 1000 types of electronic tubes, 


for up to 20 characteristics, at a 1600- 
per hour clip—and almost without 
human help. All the operator need 
do is load and unload a moving con- 
veyor belt carrying 80 test sockets. 
Defective tubes are automatically 
sorted into classified reject bins. 

Object of the project was to im- 
prove tube quality by eliminating 
human error, plus a_ characteristics 
check more thorough than a person 
can make. Tube specifications tested 
include filament current, short circuits, 
plate and screen current, mutual con- 
ductance, heater-to-cathode leakage, 
voltage gain and cut-off. 

Testers are built around 60 Assem- 
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bly Products meter-relays. Adjust 
pointers are set at high and low limp 
marking the “satisfactory” range ¢ 
that characteristic. In only 1/3 %& 
ond, meter-relays: 1. measure and 
dicate electrical property: 2. rejectthe 
if faulty; 3. reset ready for next wk 
Meters even shut down tester ifi 
develops an improper condition. Tk 
simple meter-relays were preferred t 
complex electronic devices for superir 
reliability, freedom from drift, a 
easy maintenance. Resetting lim 
pointers for checking anotherip 
tube takes 15 to 30 minutes. 

The design principles used in tie 
tube testers could be adapted om 
mass testing of many other elecnd 
and electronic components, engined 
say. 
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DEPENDABILITY Many FuULSCOPE 
Controllers have been in continuous opera- 
tion for twenty years or more, with practically 
no major service required. 


ADAPTABILITY The basic control 
mechanism can be changed from the simplest 
to the most complete form, and to the 
measurement of any variable—in either 
recording or indicating models. 





LOW MAINTENANCE ifn addition 
to being rugged and dependable, the 
FULSCOPE Controller is unusually easy to 
understand and simple to service. 


tour 


=> © NH = 


() Years the Standard of Control— 
TAYLOR FULSCOPE CONTROLLERS 





FULSCOPE RECORDING CONTROLLER is a 
versatile instrument for accurate record- 
ing and automatic control of one or two 
variables. It is completely adaptable to 
practically any control problem through 
the interchangeability of response forms: 
Adjustable Sensitivity for throttling con- 
trol on applications with a wide range of 
time lags and capacities; Automatic Reset 
for precision control on applications 
involving a wide range of time lags and 
capacities, with gradual, sustained load changes; Pre-Act* de- 
rivative response for applications with a wide range of time lags 
and capacities, with sudden, momentary disturbances, but with- 
out sustained load changes. Any combination of these responses 
may be had in single or double duty form. 

THE PNEUMATIC SET CONTROLLER is a single duty FULSCOPE 
Recording Controller in which the set pointer is automatically 
adjusted by a pneumatic signal from any external source. This 
reduces the effects of process lag and results in better control— 
e.g., flow is frequently controlled in direct ratio to another 
flow or liquid level. 

THE RATIO CONTROLLER controls one variable — temperature, 
pressure, flow, or liquid level—in direct or inverse ratio to 
some other related variable, and records the adjusting variable. 
Wide range of ratio adjustments can be made directly on the 
calibrated dial. 





et ii Pick the FULSCOPE CONTROLLER that fits your process requirements... 





djustabk 
ow lim ECONOMY The few extra dollars for 
UE 4 FULSCOPE quality are paid off by many extra 
&- 
ands years of trouble-free performance. 
ject tube 
ext be 
on. The 
erred 1) 
—— INDICATING CONTROLLER is the simplest 
if, a form of the FULSCOPE Controller. Wher- 
lime ever a record is not important, this in- 
net-type strument will give satisfactory service as 
a moderately priced indicating control- 
in thes ler for temperature, pressure, flow, or 
to the liquid level. It maintains these effects 
ectrial at a constant level, by increasing or de- 
ginees creasing the service that controls them. 


RECORDING CONTROLLER WITH PROCESS 
TIMER is essentially the same instrument 
as the FULSCOPE Recording Controller, 
except that it begins timing the process 
when the controlled variable reaches the 
Proper point, and turns the process off 
after a predetermined length of time. 














Ask your Taylor Field Engineer for further information, 
write Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Ontario. 

*Trade-Mark 







An exclusive feature of the FULSCOPE In- 
dicating Controllers is the availability of 
2 complete control systems encased in 
the standard recorder-size case. 

(See instrument at right. ) 





THE TIME SCHEDULE CONTROLLER isa FuUL- 
SCOPE Recording Controller which will 
exactly repeat a predetermined program 
involving time with temperature, pres- 
sure, flow, or liquid level. One or two 
large, chart-size cams are cut to deter- 
mine the optimum value of the controlled 
variables at each point in the process 
time. The instrument set pointer is varied 
continuously by the progress of the cam 
follower over the cam contour. A varia- 
tion of this instrument is the FULFLEX* 
Time Schedule Controller which has all 
control adjustments on the front of the 
case, permitting changes during the 
process, as commonly required in textile 
dyeing processes. 
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WHAT'S 
INSIDE 


Regulators and Controls are as 
— as the diaphragms actuating 
them 


Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. 

Low gauges are available with 
excellent flexibility for delicate 
applications. Heavy gauges with 
high strength for rugged service 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
complete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 
tegration is our research and de- 
velopment laboratory. If you have 
a diaphragm problem, we shall be 
happy to consult with you. 


Another 


ULCAN 


‘ RUBBER PRODUCT 
Write to: Dept. J-86 
REEVES BROTHERS INC. 


Vulcan Rubber Products Division 
54 V/orth Street - New York 13, N. Y. 
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| - Engineering 


Education 


--Post Sputnik 


Excerpts from the banquet address by Dr. J. C. yw, 
President, Carnegie Institute of Technology, to thee 
Conference on Instrumentation for the Iron and 
Industries, ISA Pittsburgh Section, March 11-13, 


It's amazing how much more clearly 
most people see things in the light of 
the Sputniks—than they could by star- 
light. Most people have suffered a 
number of rude awakenings, and have 
learned: that other nations now possess 
nuclear weapons; that the Soviets have 
brought about a rapid increase in in- 
dustrial production; that they give 
great emphasis to scientific and engi- 
neering education; that their education 
is producing competent scientists and 
engineers in greater numbers than 
we are. 

And in the light of the Sputniks, 
we have suddenly become gravely con- 
cerned about inadequacies in our pri- 
mary and secondary schools. 


What About Our Schools? 


Americans who never looked before 
at our schools now seem inclined to 
reform our system to match the 
Soviets’! I don’t agree! 1 believe 
we should look at our schools as they 
were looked at before Sputnik by per- 
sons with high ideals. Well, what do 
we see? 

We see many good schools, many 
that consistently send to Carnegie 
Tech well prepared students. Along 
with good schools, however, we see 
many that are not good—schools 
whose top-ranking students fail our 
entrance examinations. So, instead of 
asking “Are our schools of today in- 
ferior to those of former years?”, the 
proper question is: “Since some 
schools do very well, why are others 
doing so poorly?” 

We believe the principal reason can 
be traced to a theory of education, 
supposedly based on the philosophy 
of John Dewey, according to which 
many schools have shifted away from 
transmitting the accumulated knowl- 
edge of our civilization, to what has 
been called “life adjustment.” One 
expression for it is the pious cliche 
“We teach boys and girls, not sub- 
jects.” Teachers are assigned to sub- 
jects they have never studied because 
they must be “child-centered” not 
“subject-centered”—the ‘teacher is ac- 
tually not expected to teach “subjects!” 


Insofar as we can tell, these 5 
have intentionally or uninteng 
misinterpreted John Dewey. Fog 
consistently emphasized the inte 
al development of the individual 
the limits of his capacity. 

Our poor schools should do 
our good schools are doing: fog 
about emphasis on social aware 
life adjustment, etc., and have pr 
pal concern for the intellectual de 
opment of the individual g 
through studying solid subjects 1 
teachers who understand theig 
jects: English, history, lang 
mathematics and _ science. And 
would plead that all students be 
quired to study all of these sub 
as long as they can master them) 
solely for those who commit ¢ 
selves to careers in these fields” 
plead for science and mathemati 
a part of general or liberal educath 
Without such knowledge, how can 
understand our society and ourselyg 
how discharge our obligations as @ 
zens? We who are responsible & 
engineering and science education® 
devoting much attention to the 
manities and social sciences as a pit 
er part of professional education 
wish those responsible for liberal 
education would give similar attenti 
to mathematics and science. 


What You Can Do About It = 


I am firmly convinced we cant 
better schools if you would do ™ 
things: 
l. Insist that your local sche 
board clearly formulate and publi 
ly state its objectives for the sd 
system. Then I believe parents @ 
responsible citizens will insist that@ 
major objective be intellectual 4 
opment rather than social adjustme 
And we must exercise greater Cafe 
insure that educated, wise citizens! 
our school boards. Too many 00 
do not set objectives for their sa 
system—they are more likely tot 
this over to the professional $4 
administrators. 

(Please Turn to Page 30) 
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cuts installation costs 


CC 


*; 

- 3 
p nt, too. 
- Bids 
er eee 


bends without distortion 
solves instrument line corrosion problems 


~ —that’s the word for Dekoron 


ol . It's easy to handle, can meet any 


rement—and it’s highly corrosion 


or’s exclusive Extru-Loc construction makes 
with no tube distortion. 


‘the Metl-Cor design is flexible. You can specify Metl-Cor with 


re tub jin either copper or aluminum... in any standard or special OD 


3... with almost any number of tubes in each bundle. 


no matter which type or size you specify—you get all the inherent 
savings and longer life that you pay for. Aa-ter 


one products 


RESEARCH «+ SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISION : MANTUA, OHIO 
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.. RIGID QUALITY 
CONTROL STANDARDS 


Strict adherence to top quality standards offers EMCOR* 
enclosure users the benefit of custom design and construction at 
mass production costs. Pictured above are just two of the quality 
controlled operations ... Heliarc welding which offers extreme 
strength and clean welds . . . and controlled inspection of 
EMCOR's beautiful and durable baked enamel finish. 

Extensive production research has brought about the design, 
development and application of precision tooling, special weld- 
ing assembly jigs and fixtures assuring close dimensional tol- 
erances specified by EMCOR’s engineering staff. From the 
engineering drawings to the baked enamel finish, EMCOR's 
production skill assures positive customer satisfaction through 
rigid quality controlled standards. 

Discover how EMCOR engineering and production “know- 
how” can work for you. Write for the name of the EMACOR 
Sales Engineer nearest you. 


*Registered Trademark of Elgin Metalformers Corporation. 


ORIGINATORS OF THE MODULAR ENCLOSURE SYSTEM 


630 CONGDON, DEPT. 1222 « ELGIN, ILLINOIS 
For More Data CIRCLE 20 on Inquiry Card 


Let me cite in part what 
school boards have done: . 
The Wichita, Kansas, board dp 
“the superintendent and all 
sional personnel” to: 
Maintain and strengthen 
standards in elementary and see 
schools. Refrain from advancim 
dents unless they have at 
academic level to merit ady 


Refrain from dilution of r 
quirements for graduation of 
academic subjects, as distinn 
from manual arts, driver eds 
etc. Place continual emphasis 
moral and spiritual values as a 
tial function of a public school w 


See that administrators and 
are not requwed to accept ab 
noyance, or imterruption from 
sponsible students, who have no 
for education, and whose 
evince little interest in backing 
the discipline the school-system j 
necessary. Such children sho 
dropped from school if they coms 
to interfere. 

The board of education of We 
Connecticut declared: 

To us the aim of education®@ 
transmit the cultural heritage) 
knowledge of our race, to tam 
develop the intelligence and 
in developing the moral const 
each individual. We believe 
that the philosophy of the scha 
ministrators, the quality of the 
ers, the attitude of the parents, 
the resultant attitudes of the ch 
are far more important than the 
ing which houses the students... 
believe the ultimate important 
intellectual training has beemy 
emphasized to the student's @ 
tion. We accept the obligatia 
training all our students—reg 
of whether they intend to enter 
lege—in the fundamental skills 
intellectual disciplines. 

The Santa Ana Board of Educatit 
in an open letter to parents and t 
payers said: 

We consider our schools an adj 
to the family, not a substitute for 
Our schools belone to Santa Ana 
payers and parents—not to 
trustees, administrators, teachers, 
the state. We are concerned with 
further development in children 
the feeling of adequacy and indivi 
security. We believe that this feel 
begins, so far as the child's ep 
ence is concerned, with coms 
mastery over subject matter 
satisfaction from a task well dow 

We believe tha: competition if 
sential to our economy and $00 

(Please Turn to Page 34) 
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actual size 


SPECIFICATIONS 


MAXIMUM CHANNELS: 50 Channels 
RECORD WIDTH: 12 inches 
MAGAZINE CAPACITY: 200 feet 


RECORD SPEED RANGE: .0865 to 138.5 
per second 


WRITING SPEED: Above 30,000” per second 
OPTICAL ARM: 11 inches 


POWER REQUIREMENTS: 115V 60 cps 


TIMING LINES: 0.01 with 0.10 second 
(accentuated intervals) 


SIZE: 11,” x 16",” x 2442” 
WEIGHT: 130 pounds 








model 602 Direct Recording 
OSCILLOGRAPH 





Swift readout of the completed records as they flow 
from the 602 D/R_ Direct Recorder, places this 
advanced instrument on the top priority list with 
test engineers and. laboratory researchers who prefer 
INCREASED ACCURACY + TIME SAVED. 
Outstanding features include: full width timing lines 
record numbering and_ identification — wide 
range of recording speeds — use of standard MI 
Galvanometers, all exclusive to the MI model 602 


Direct Recorder OSC ILLOGRAPH. 


NWitthvacdtca me hiitatiilcicmuriitiria@ivcm ovortmr ea 
of oscillographs — a model for practically any 


application. 


a MIDWESTERN 
Mi 
INSTRUMENTS 


41ST AND TTT TUP ALITY OKLAHOMA 





Ready, as a “building-block” for your system application...Hallamore 
Model 0162, phase-lock discriminator, a compact plug-in type unit, has 
been thoroughly proven in telemetering systems of major missile programs. 
Designed around a concept entirely new to telemetry, it eliminates signal 
suppression by noise...non-linearity as a result of filtering...thresholding, 
common at low signal-to-noise levels. For quick action, wire Hallamore 
Electronics Company, Dept. 24P, 8352 Brookhurst Avenue, Anaheim, 


No. 91 

















California / TWX: AH-9079. 
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HALLAMORE 
ELECTRONICS 
COMPANY 


a division of The Siegler Corporation 
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Forerunner in System Development 
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(Continued from Page 30) 
and intend to teach it as @ trina 
and maintain it as the basis e 
ing. A school which seeks to 
a child from all disappointmen 
hard knocks is likely to devel 
him the expectancy of a life denn 
of such shocks. 

Since teaching and learning ane @ 
complished by the exchange of i 
it is essential that children Lain they 
ough facility with our language, 

Skill in arithmetic and mathemae, 
we deem essential. 

. If citizens all over the country yj 
insist that principles such as these a | 
applied in their local school, they wil 
be taking out the best possible yy 
insurance. I suggest that each of 

in your Own communities should 
your local school boards to state ph | 
licly the objectives they hold for the 
school system. 

2. We should insist on taking ; 
good objective look at teacher ce. 
tification laws in the various stats 
—a touchy subject we have been ge 
luctant to tackle because of entrenched 
interests. Now, I believe there ay 
some things which can be taught » 
prospective teachers about “how 
teach”. But I feel that credit require 
ments in “education” courses fe 
teacher certification are excessive. We 
also have a legitimate objection 
teacher certification laws which do nx 
accept demonstrated ability a 1 
teacher in lieu of the required credix 
in education courses. Finally, 1 migh 
remind you, that the great majotiy 
of our most successful teachers of basic 
subjects in our colleges and univers 
ties could not be certified to teah 
in our schools! 

I have concluded that our teach 
ers colleges, our schools of educ 
tion, state departments of educe 
tion, and NEA, have in effect raised 
a protective tariff barrier whid 
keeps a potential supply of badly 
needed and competent teaches 
from serving in our schools. 

In the White House Conference a 
Education held last year, one rount 
table group declared: “There are maj 
persons well qualified to teach, by vit 
tue of intelligence, knowledge of spe 
cific subjects, personality, facility 8 
speech, and sympathetic understandit 
of young people, who could be # 
cruited to teach school if these matutt 
qualifications were accepted for ceft 
fication in place of course requit 
ments in education.” 

Needless to say, the above declare 
tion did not get very far at the a 
ference level where the “high-tatit 
boys were in control. But isnt 
time to do somthing about i 
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Problems in Instrumentation Growth 


There is no question that the technology of instrumentation and control is becoming better 
understood and accepted in American industry. All levels of management and engineering are 
becoming more keenly aware of the scope and ramifications of scientific measurement and control. 
In their evaluation and study they see major problems that must be solved before instrumentation 
can get proper acceptance and before they can realize its maximum potentials. It is significant 
that these problems fall into a rather well defined pattern, and are voiced by users who work on 
the fringe of instrumentation. They are not directly concerned with measurement and control, 
but they are important influences in its general acceptance as a full fledged engineering technology. 


These four problems indicate a thirst for knowledge and information that instrument manu- 
facturers and established user instrument departments can help to supply. 


Need for Standardized Vocabulary—users claim there is little agreement between instrument manu- 
facturers on terminology. To make matters worse, the process designer uses a different set of 
nomenclature. To select instruments he must first try to integrate manufacturers’ literature into 
some equated form and then interpret this informaion in terms of his needs. Some engineers 
claim that manufacturers “sit-up nights” to invent a new word—just to be different. 


Better Instruction Books—to the user, most manufacturers’ instruction books are ¢oo complete. In 
their effort to provide detailed information on every variation of an instrument type, manufacturers 
have created instruction manuals that defeat the real purpose of their usefulness for engineers and 
technicians who are not well versed in fundamentals of operation and maintenance. When instruc- 
tion books become too difficult the user calls on the manufacturers’ representative—who in general 
is accused of a lack of knowledge of the maintenance and application of his company’s products. 


Inadequate Engineering and Maintenance—this complaint comes from design and engineering con- 
struction firms who find that smaller customers buying their services and finished plants do not have 
engineers and technicians properly trained to handle instrument problems. They want a simple 
practical course for both plant engineering and maintenance with a good instruction manual, so 
organized that it can be given at any location with a need. 


Better Manufacturer Service—while some manufacturers feel they give pretty good repair service, 
there are users who think it can be much better. Especially in smaller plants, where facilities are 
not available for repairs, they want fast replacements for inoperative equipment. If instrument 
companies feel that the repair and replacement business is not suited to their organization, authorized 
service and parts suppliers are recommended. 


These are logical problems to people who are just beginning to understand both the impor- 
tance and complexity of modern instrumentation and control. If properly educated, they can become 
allies to sell instrumentation on a scale that overwhelms the imagination. This is a direct chal- 
lenge to both instrument manufacturers and experienced users. 


Chas Co 
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- NUCLEAR PROCESS INSTRUMENTATION 
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VUCLEAR PROCESS INSTRUMENT 


With the development of nuclear power plants, instruments and controls are expanding into 
new and challenging areas. Safe and economic nuclear power generation demands, more than ever 
before, better hardware and engineering from the instrument industry. In this issue, the ISA 
Journal presents a picture of plant and process instruments in nuclear applications, the problems 
met, and the great range of engineering and science called on for successful solutions. 


The five articles here published were selected from the papers contributed by ISA to the 
Nuclear Science and Engineering Conference, Chicago, March 17-21. Although this marked the 
first occasion of ISA co-sponsorship of the Nuclear Congress, our papers covered a notable num- 
ber and variety of topics, including virtually all phases of nuclear instrumentation, both here and 
abroad. These papers reflect the wide scope of interest represented in ISA’s Nuclear Industries 


Division, from neutron detectors—to safety systems—to power controls—to isotopes. 


But, this issue of ISAJ focuses your attention ona less-publicized area—an area complimentary 
to “reactor control” in its usual sense. Perhaps the novelty of radically new variables like neutron 
flux and period, and the elegance with which reactors can be controlled, has overshadowed the 
importance of reactor plant and process instrumentation. Possibly, too, because readily-available 
or easily-modified instruments can satisfy many needs, we overlooked the new facets of “conven- 
tional” measurements and devices demanded by this new field of nuclear processing, with its 
different and stringent specifications. 


Two of our papers treat specific applications which required new developments: one, a NaK- 
filled diaphragm seal for measuring high-temperature liquid-metal pressures; the second, specially- 
designed bellows-sealed control valves for aqueous homogeneous reactors where maintenance is 
difficult, and absolute process-fluid containment is imperative. 


Problems in applying standard instrumentation, met in engineering tests, are discussed in an 
article on operating experiences with thorium and uranium slurry-loops for an advance homoge- 


neous reactor. 


A significant cost factor in nuclear power plants is fuel reprocessing. So, improvements in 
radiochemical processing possible through better instrumentation are of great interest. The com- 
plexities of fission-product and plutonium reclamation from nuclear fuel, led to development of 
valuable new on-stream analyzers for direct in-plant use. The performance, difficulties, and ad- 
vantages of these analyzers in pilot-plant service are discussed in a paper suggesting their future 


potential for production operations. 


As an example of totally-new measurements—troublesome to accomplish, but vitally necessary 
—our symposium includes a survey of fission-product monitors for reactors. Compared here, are 
the strong and weak points of the many instruments and systems which have been proposed 


It is hoped that this 1SAJ Nuclear-Process Instrumentation Symposium will afford the reader a 
broader understanding, both general and specific, of a few of the many important aspects of this 
fascinating subject. If so, we will have advanced, by widening interest, the cause of nuclear 


L Alhever 


Chairman, ISA Nuclear Congress Program Committee 


technology. 





Research Supervisor, Minneapolis-Honeywell Regulator Company 
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Continuous analyzers can cut your pilot-plant operating costs in many ways: 


by 


shortening run-time, by yielding more tests per batch, by detecting malfunction 


of other instruments, and by minimizing manual sampling and laboratory analyses. 


Continuous Analysis 
in Nuclear Processing 


by C. L. Pleasance 
Process Control Development Engineer 
Hanford Laboratories, General Electric Company 


Richland, Washington 


EACH STEP IN HANFORD'S continuous counter- 
current solvent extraction separation of uranium, plu- 
tonium and fission »roducts, depends on the preceding 
steps: operation is efficient only when the product of 
each step meets exacting chemical specifications. And 
the dynamics of the process are functions of flow rates, 
acidity, and feed concentrations. With process steps so 
interdependent, comtinuous analyses of key constituents 
in the process stream became increasingly important. 
Thus, the instrumentation used greatly affected the ulti- 
mate success of the plant. 


Advantages of Continuous Analysis 


The “grab sample” technique, successful with batch- 
processing plants, becomes cumbersome when informa- 
tion is continuously required. A practical way to get 
continuous process data is to use automatic analyzers for 
monitoring key process constituents. Such analyzers 
provide smoother process operation by rapidly detecting 
offstandard conditions. Thus, essential materials are 
conserved by minimizing chemical additions to the proc- 
€, and costly reworking of offstandard products is 
reduced. Efficiency is greater through smaller losses to 
waste. Plant safety is increased by reducing chemical 
and nuclear hazards. 


These reasons motivated the development of the con- 
tinuous analysis technique at Hanford. Later, while 
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several analyzers were being developed, the opportunity 
arose to test them in a pilot-plant operation. 
We installed 29 continuous analyzers at key points 
in the radiochemical pilot plant. These included gross 
gamma monitors, a gamma spectrometer, turbidimeters, 
colorimeters, pH monitors, gamma absorptiometers, 
polarographs, and a low-level alpha counter. These ana- 
lyzers proved valuable in: 
l. indicating the approach to equilibrium in the 
process 
2. immediately showing how a change in one or more 
of the process variables affected the process dy- 
namics 

. detecting unscheduled process upsets or malfunc- 
tions of process equipment 


ed) 


Gamma Monitors 


Gamma monitors’ (Figure 1) measure the gross gam- 
ma <ctivity of 11 process streams in the range of 6 





Figure |. Partially disassembled gamma monitor. 
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could be computed while the process operated One 
manual station, located in the sample gallery, could =. 


























































































. lyze a small sample from any stream. 
= These monitors quickly and reliably showed Columa 
b upsets, recovery from upsets, and return to stable oper. | | 
= tion. During one run, the monitors were used to Buide 
Bees connecter : the regulation of rete oom, pie rate, and interface par | 
g tion, in order to observe the maximum decontamination , 
: that could be obtained. Some columns were able to , 
* attain about three times the expected decontaminatigg! 
00%, With minor instrument changes we baa 
é A ‘ : . anges, we believe ac. f 
curacies of 5“ can be obtained. Gamma activities in- 7 
dicated by these monitors generally were greater thy | F 
' = ae — aot = ae mr ee because hei 
— more representative samples contained entrained parti f 
of high activity. ‘ 
siete, The success of these instruments in the Pilot plan P 
resulted in the installation of 14 continuous gammy , 
monitors for process control in the production plants | 
, 
Gamma Spectrometer c 
Figure 2. Uranium photometer sensing unit. The gamma spectrometer determined the type anf ' 
relative quantity of individual gamma emitters in sol. 
tions of mixed emitters, and recorded the counting rate : 
microcuries to 6 curies per liter. They were installed of specific emitters between zero and one MEV. The 
on the major extraction column feed and product spectrometer was used with the gamma monitors. The u 
streams, and across a centrifuge. At any time during operator could route the signal to the spectrometer from P 
a pilot run, these monitors showed the instantaneous any one of the pilot-plant gamma monitors for a p 
stream activity, from which column decontamination analysis of emitters in that stream. This unit proved o 
valuable in identifying gross changes in fission-produc st 
distribution occurring during the startup of the plan a 
ti 
— — =~ LEAD TO BECKMAN Colorimeters and Turbidimeters : 
BECKMAN CALOMEL JUNCTION BOX a 
ELECTRODE Colorimeters® (Figure 2) measured the uranium con fe 
leila dileitinain ainsi ou.aes erecraees tent of five Process streams in the range of 60 to 4 
- 1" SET PIPE CAP grams per liter. They were installed on the feed and d 
- N product streams of two columns and on one other utati- ( 
um product stream. A sixth colorimeter, installed on a 
J=+— BUFFER LINE a clean organic stream, corrected the error introduced by an 
the organic color when monitoring organic streams. re 
‘ The colorimeters proved valuable by showing uranium be 
cn ate se concentration in the column. They indicated when the 
| column had reached the specific equilibrium condition P 
j corresponding to a particular flow of feed and extrac 
tant. The plant was able to hold a particular saturation ‘a 
in the feed and product streams so that other variable , 
could be investigated. The colorimeters also checked the is 
12" electronic flowmeters measuring and controlling flows a 
5" to the columns. de 
| When the colorimeters were correctly standardized, “i 
accuracies of about 2% were obtained. Difficulties i | a 
laa standardizing the instrument led to the development d sh 
a pies a new dual-filter photometer.’ an 
a —snPLe LET Four turbidimeters installed on organic streams © je 
measure the entrained aqueous proved to be of litle all 
value, because any stream turbidity was, removed if na 
sampling. When an analyzer did indicate positive mt i 
bidity, a gross condition usually existed in the proces 
Figure 3. pH sensing unit. which already had been detected by other instruments ate 
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fn future applications, turbidimeters will be installed 
directly into the process vessel or line to be monitored. 


pH Monitors 

Two pH monitors (Figure 3) were installed in the 
pilot plant. One measured the pH * . commana wash 
stream used in the organic recovery system; the second 
monitored the concentrated radioactive waste stream 
from the plant, which had to be neutralized before 
going to storage. Each of these monitors greatly simpli- 
fied the procedure and speeded the obtaining of pH data. 
The monitor on the neutralized waste considerably re- 
duced the handling of highly-radioactive samples. The 
real value of the neutralized-waste monitor was not 
realized until it was temporarily out of service. Manual 
sampling for a pH analysis was obtained. A pH analysis 
could normally be made from the control room in three 
minutes by the automatic monitor. 

A recent development is a new pH flow cell’ with 
a unique clamping arrangement, which simplifies elec- 
trode replacement. These new units are monitoring six 
streams in the separations facilities. 


Camma Absorptiometer 


Gamma absorptiometers (Figure 4) monitored urani- 
um and plutonium concentrations from 20 to 100 grams 
per liter. Two absorptiometers’ were installed in the 
pilot plant. One measured uranium concentration in an 
organic stream, and the other plutonium in a product 
stream. The uranium stream monitor was in series with 
a colorimeter in order to check absorptiometer opera- 
tion on a moderately-radioactive stream. Since the unit 
uses a radiation source, it cannot be installed on high- 
activity streams wherein sample radiation would inter- 
fere noticeably with the source radiation. 

These units proved to be only 5% accurate in their 
designed operating range. The gamma source used 
(thulium) had a short half-life, requiring replacement 
once a year. The latest models of this instrument use 
americium-241 as a source with a 470-year half life. 
Gamma absorptiometers are so reliable that four have 
been installed in the separations facilities. 


Polarographs 


Polarographs were used to measure uranium concen- 
trations from 0.02 to 6 grams per liter (Figure 5). Each 
of the first two extraction columns had a polarograph 
on its waste stream which performed well as waste-loss 
monitor and guide to column control. Their ability to 
detect the approach to a column flooding condition was 
very valuable. About one-half hour before any other 
mstrument indicates flooding, the polarograph shows a 
sharp “break” in the polarogram, due to extremely small 
amounts of organic entrained in the aqueous waste. If 
column operation were continued at the same rates, usu- 
ally in one-half to one hour, flooding would be indi- 
cated in the column. The units showed instantaneous 
uranium losses in the column to 20% accuracy. When 
Waste losses become excessive, measuics were immedi- 
ately taken to prevent a costly loss of valuable materials. 
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Figure 4. Gamma absorptiometer. 


A more reliable and easily serviced new model of the 
polarograph‘ recently was developed for future applica- 
tions. 


Alpha Counter 


The alpha counter* measured the plutonium loss from 
the final plutonium-product column ranging from 10° 
to about 0.1 grams per liter (Figure 6). It guided 
column operation, and several times its alarm averted 
costly waste losses. Its accuracy is approximately 10%. 
Its high value and reliability in the pilot plant caused 
the installation of improved models on three streams 
in the separations facilities. We believe the first alpha 
counter installed in a process plant saved more than its 
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Figure 5. Polarograph sensing unit. 
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cost on the first day of operation by early detection of 
a large waste loss! 


Control Room 


Instrumentation consoles for the continuous analyzers 
all were located at one end of the pilot-plant control 
room (Figure 7). Group location of these units was 
very desirable because some more-important phases of 
plant performance could be seen at a glance. Console 
location in a “radiation free” area made instrument cali- 
bration and maintenance much simpler. 


Conclusion 


Continuous analyzers reduce the over-all cost of pilot- 
plant operation in many ways. A reduction in over-all 


run-time is usually made since the analyzers immedi- 
ately indicate when the process has reached an equi- 
librium condition after startup. More tests can be made 
on a given batch of feed. After one variable has been 
tested, the analyzers show when operating conditions 
have returned to normal and another test can begin. 





Figure 7. Instrument consoles (control room). 





Lost time due to malfunction of other control instr. 
mentation can be minimized. Immediate shutdown for 
repairs or recalibration of equipment can be made, thus 
saving four to eight hours of useless operation before 
the routine sample returns from the laboratory. 


Costly reruns of waste solutions to recover valuable 
materials are minimized. Increases in waste losses are 
immediately detected and measures can be taken to cor 
rect the abnormal process condition. Manual sampling 
for laboratory analysis can be minimized: only a few 
checks against the analyzers are needed during each run. 

A pilot plant offers a flexible situation for testing and 
developing analyzers. Thus, the instrumentation finally 
applied to production plants is more fully developed 
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Monitors for Nuclear 


Reactor Fission Products 


by J. Kohl 
Manager, Engineering and Development 
Tracerlab, Incorporated, Western Div., 


Richmond, California 


IN ANY REACTOR EMBODYING a coolant, 
where up to millions of curies of fission products are 
produced in the fuel elements, it is important that leak- 
age or rupture of a fuel-element coating be detected at 
an early stage so the faulty fuel element can be changed 
before the circulating system and coolant become badly 
contaminated. 

The problem has two parts: Ist, detection of ab- 
normal concentrations of fresh fission products in the 
presence of background materials in liquid or gaseous 
coolants; 2nd, location of the leaking element. 

Background “noise” from four sources complicates this 
problem: 

1. Background from fissioning of the small amounts 
of fuel present on the exterior of the fuel elements. 
Such contamination depends upon the care taken in 
making and cleaning the fuel elements and on their 
number. Typically it is 10° gms of fuel/cm? of fuel 
element surface.’ 

2. Background resulting from the coolant itself. 

3. Background resulting from activation of impuri- 
ties carried into the reactor by the coolant. For liguid 
coolants, these are present both as dissolved impurities 
and as particulate matter. For gaseous reactors, these 
impurities can be gaseous, liquid, or solid. 

4. Irradiation of supporting structure, coolant  sys- 
tem, and fuel-element protective coating produces radio- 
active isotopes, some of which, through corrosion and 
frosion, enter the coolant stream. 


Se 
"Superior numbers refer 
of this paper. 


to similarly numbered reference at the end 
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Sampling Systems and Background 


In many reactors, locating the actual coolant pass- 
age which is leaking is complicated by the great num- 
ber of fuel-element passages. For example, in the 
Calder Hall reactor, 1,696 fuel channels had to be 
sampled.’ 

Techniques for determining which fuel element has 
ruptured include: 1. continuously monitoring a con- 
tinuously-taken sample from each coolant channel; 2. 
scanning the channels with a switching valve which 
routes samples from different channels to one sampler. 
(At Calder Hall, 8 detectors each serve 53 groups of 
four tubes from adjacent fuel channels); 3. using a 


SAMPLER 


oN a oe 


oO -< 


In this matrix, 
12 samplers are required to continuously monitor 36 


Figure |. Matrix sampling system. 


fuel-element channels. For example, an alarm in 


samplers No. | and No. 7 indicates fission product 
leakage from fuel element No. |. 
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Figure 2. Block diagram of two detector differen- 
tial gamma monitor system as used at MTR. 


sampling matrix (Figure 1), in which 12 monitors are 
cross-connected so each receives a sample from 6 fuel 
rods: 36 fuel rods thus are sampled. The response 
of a certain monitor pair indicates failure of a particular 
rod. This matrix system will not sound an alarm be- 
cause of misoperation of ome instrument, since a rupture 
will actuate two detectors—an advantage over other 
sampling systems. 

Background Water-Coolant Activation. In 
water-cooled reactors, activation of the coolant itself 
The 
reaction of principil interest is 0-16 (n,p) N-16. The 
N-16 has a half life of 7.35 seconds and emits strong 
betas from 3.8 to 10.5 MEV, and gammas of 6.2 and 
7.7 MEV. Other isctopes of interest include N-17 from 
0-17 (n,p) N-17. N-17 4.7-sec half life, and 
emits betas and 1 MEV neutrons. Also important are 
activities caused by impurities in water. 

Background from Gas-Coolant Activation. In 
cooled reactors (depending on the nature of the gas), 
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Figure 3. Block diagram of ion exchange fission 
product water monitor. 








the principal gamma-emitting radioisotope produced jg } 
typically A-41 from the A-40 (n,y) A-41 reaction, The 
A-41 has a 1.82-hour half life, and emits a 1,24 MEV 
beta and a 1.37 MEV gamma. 


Rupture-Detection Systems 


I now describe in greater detail sp:cific rupture. 
detection systems in use, and their advantages and dis. 
advantages. 

Differential Gamma Fission-Product Monitor. This 
monitor (developed at Hanford and, independently. » 
the NRTS for use on the Materials Testing React 
—MTR), operates by using a portion of the gamm | 
energy spectrum due to N-16 as a reference. This refer. 
ence counting rate is compared with that obtained from 
a portion of the energy spectrum where the ratio of 
fission product counts to background counts results jp 
an improvement in the system sensitivity (Figure 2), 

Background radiation level depends on sample delay. 4 
time from the reactor core, reactor power-level, fuel. 
element corrosion rate, and general level of water cop. 
For a short time after leaving the reactor 
core, N-16 activity overshadows all others. And since 
the N-16 level depends primarily on reactor power, for 
any fixed sample delay-time, one can use the N-16 level 


tamination. 


as a base signal. 

Many gamma spectrometer systems are operating on 
water-cooled reactors, and provide a satisfactory indic- 
tion of fuel-element leakage. Their troubles: 1. build. 
up of sample-chamber activity due to contamination; 
2. response to abnormal non-fission product activities; 
3. complex electronics in the detector system; and, 4 
for a recycle system, gradual decrease in sensitivity as 
fission-product level builds up in the system. 

lon-Exchange Fission-Product Water Monitor. A 
block diagram of this monitor, used at the ETR, i 
shown in Figure 3, and a photograph in Figure 4. The 
water sample (10-200 cc/min) passes through a flow 
controller and flow indicator to a glass-fiber filter to 
remove solid materials; to a cation-exchange column 
to remove metals and many of the fission products; and 
then to an anion-exchange column which picks up dis- 
solved fission products, mostly iodine isotopes; and 
finally to drain or back to the system 

The anion column is viewed by a sodium-iodide 
(thallium) scintillation detector housed in a lead shield 
The detector is coupled to a linear amplifier, a discrim: 
nator, and a count ratemeter. The discriminator is se 
to bias out pulses from gamma rays below 0.8 to 1 MEV. 
Thus, the response is primarily limited to the gammas 





from 6.7-hour I-135 and shorter-lived iodine activities 
It was found that removal of long-lived, positively: 
charged activities from the water stream eliminates 
water-chamber contamination problems—a major Jimi 
tation in dip-type water monitors. Sensitivity of such 
monitors is not critically dependent on delay time, sinc 
major fission-product activities observed have half live 
of several minutes or longer. 
Detection of Delayed Neutron Emitters. Another 
common technique for detecting fission products works 
by detecting the neutrons from delayed neutron emittets 
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TABLE | *-’ 


| Delayed-Neutron-Emitting Fission Products from U-235 
———————————— =~ a = 
Nuclide ie. - Br = 
Half-life (sec) | 0.43 0.45 22 59 Zid ¥4 3 
eiative abundance | 16 (135 (409 192 210 36 

he : 
“jeaivon eneroy —= |} 0421 062 | 043 | 058 | 077 

(MEV) 

(Table 1). Figure 5 shows the basic elements of a 


Chalk River delayed-neutron monitor. Background 
neutrons which decrease the sensitivity of this system 
result from photoneutrons or from leakage neutrons 
from the reactor. The photoneutrons are mostly those 
produced by the y, n reaction on deuterium contained in 
the moderator water. The high-energy gammas which 
produce this reaction result largely from decay of 7.4-sec 
half life N-16, and the 14.8-hr half life Na-24. An- 
other recently-discovered source of background neutrons 
is N-17, which is a neutron emitter. N-17 is produced 
by the fast neuton reaction O-17 (n,p) N-17. If one 
permits decay of the N-17 (4.7 sec half life), short half- 
life fission product delayed neutron emitters will also 
decay, and of the materials present, only the 22-sec 
1-137 and 54-sec Br-87 will be detected. Experiments 
at Chalk River with a BF;-filled thermal neutron detec- 
tor placed in an aluminum well in the 20-inch diameter 
coolant pipe, showed this delayed neutron monitor has 
a sensitivity for fission products 20 times that of a 
gamma-ray ionization chamber located adjacent to the 
pipe.’ 

The absence of contamination buildup in delayed- 
neutron monitors is an advantage over differential gam- 
ma monitors or total gamma monitors, because of the 
short half-life of the delayed-neutron emitters. But the 
fast decay (short half-life) is also a disadvantage, since 
the reactor must be in operation to detect the presence 
of the burst rod, whereas, methods of monitoring which 
depend on longer-lived fission products give a positive 
signal long after a shutdown. 

With heavy-water moderated reactors, the photo- 
neutron background is much higher than with ordinary 
water, due to the H-2 y,n) reaction. This flux can 
be decreased by permitting decay of the 7.4 sec N-16, 
and thus decreasing the number of available gammas. 
A delay time of about one minute is required: this is 
achieved by providing a long sample-flow time. 

Detection of Gaseous Fission Products. As designed 
for use in the NRU Reactor at Chalk River *:’ (Figure 
5), the gaseous fission products, primarily krypton and 
xenon, are stripped from a 1 gpm sample stream of 
D.O using 0.1 cfm of helium as a stripper and carrier 
gas. The helium containing the radioactive gases passes 
beneath a thin-window, beta-sensitive, halogen-quenched 
GM detector connected to a ratemeter and alarm and 
recorder system. By monitoring only gaseous short half- 
life materials, this stripper minimizes contamination, yet 
rapidly detects the presence of gaseous fission products. 
Tests of this system in the NRX reactor on the NRU 
loop showed adequate sensitivity and no appreciable 
background buildup, nor appreciable background from 
hon-fission product gases. 


























































Figure 4. lon exchange fission product water 


monitor. 


The technique of looking at beta emitters in water 
or in gases removed from the coolant has several ad- 
vantages over the delayed-neutron monitor: 1. many 
more isotopes emit betas than emit neutrons; 2. the 
detection efficiency is higher for betas than neutrons; 
3. the short half-life of the neutron emitters requires 
rapid detection and can involve considerable decay loss. 

Since radioactive decay products produced as a result 
of beta emission are positively charged, they can be col- 
lected by grounding the central wire of a cylindrical 
shell and wire collector while the shell of the system is 
kept positive. For the gas-cooled Calder Hall Reactor, 
the decision was made to use such a wire precipitator on 
which to collect the solid decay products from krypton 
and xenon *: 7” (Figure 6). Collected products include 
Rb-89 from decay of 2.6-min Kr-89, Cs-138 from decay 
of 17-min Xe-138, and Rb-88, from decay of 2.8 hr 


* 


-errevrosoy 


aq 
q 
q 
a 
a 
a 
a 
a 
q 
4 


Figure 5. Details of delayed neutron and gaseous 
fission product monitors. 
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Kr-88. The actual isotopes counted depend on delay 
time between time of formation and eventual detection. 
The delay required for decay of collected material before 
reuse of the wire depends on which isotopes have been 
collected. For example: Rb-89 decays with a 15-min 
half-life to 53-day Sr-89; Cs-138 decays with a 33-min 
half life to stable Ba-138; and Rb-88 decays with a 
17.8-min half life to stable Sr-88. In the precipitators 
designed for Calder Hall, a delay period of 20 min was 
provided to permit decay of collected solids. At Calder 
Hall, collected solids are measured with a beta-sensitive 
plastic scintillation counter. 

Precipitation of solid decay products from filtered 
gas provides discrimination against non-fission product 
activity, and provides high sensitivity by concentrating 
the deposition of active particles on a short length of 
wire. However, Canadian experience shows that direct 
gas beta counting might be so satisfactory as to make 
the precipitation step unnecessary. 

In a French gas-cooled reactor,’’ a sample of gas is 
flowed around a beta-sensitive radiation detector. Vari- 
ous types of detectors were tested for relative sensitivity: 
a thin-wall, halogen-quenched, Geiger-Mueller counter 
provided greater sensitivity to the fission products than 
was obtained by a heavy-walled counter, by electrostatic 
collection on a thin collector, or by a counter outside 
the pipe. 

Another gas-measuring technique for monitoring fis- 
sion products in water is used at the Argonne National 
Laboratory's experimental boiling water reactor. ** 7” 
This detector comprises a hold-up tank of about one 
cubic foot volume connected to the two-inch vent line 
from the condenser. Detectors are inserted into two 
thimbles in the tank. The detector used is a gamma 
scintillation counter with a 2” x 2” Nal(T1) crystal 
connected to a spectrometer for analysis of the gamma 
radiation energy spectra. Experience shows that the 
spectrometer can differentiate xenon and krypton from 
radioactive nitrogen and argon. 
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Figure 6. Schematic diagram of precipitation fis- 
sion product detector as used at Calder Hall. 








Cerenkov* Fission Product Detectors. This potentially 
useful detector has not yet been employed in seal 
as a fission product monitor. Tests described by Gordo 
and Hoover * indicate that its property of emitting , 
signal proportional to the energy of the beta radiatio 
in water, and that its primary sensitivity to high-energy 
betas, might provide a system selectively sensitive 
the high-energy betas from short half-life fission prod. 
ucts, such as Br-87, 1-136, etc. The coolant water (or 
D2O, or hydrocarbon) can be used as the detecting 
medium making it unnecessary to perform physical 
chemical separations. While Cerenkov detectors wil 
pick up a signal from the high-energy beta from N.1¢ 
this signal can be used as a power-level reference. 
Other Techniques 

The MTR” used gamma-sensitive ion chamber 
which measured the total level of activity in the wate 
from each coolant tube. A two-minute delay was pro. 
vided for N-16 decay. Unfortunately, the flow chamber 
became so contaminated that the signal from fission 
products was masked. 

At Brookhaven National Laboratory, ’° an ion cham. 
ber connected to an electrometer monitors the stack for 
A-41. However, the fuel elements themselves are mogi- 
tored for rupture by measuring the pressure of helium 
maintained inside the fuel-element cans. A matrix sy 
tem locates the source of pressure drop, e. g., the leaking 
fuel element. 


*A Cerenkov detector uses a photomultiplier viewing a 
Radiations of velocit es exceeding the speed of light in the medium 
cause it to emit light as it decelerates the radiation. The amount o 
light emitted is directly proportional to the radiation energy. No 
Cerenkov radiation is emitted for betas traveling slower than light 
.e., with an energy below 0.26 MEV in water. 
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Measurement in Molten Metals 


The pressure measurement of high-temperature liquid bismuth and 
sodium-potassium—heat-transfer agents in nuclear power plants— 
presented a challenge to instrument makers. Temperatures went up 
to 1500° F and pressures to 400 psi. Yet the thinnest metal that could 
contact the liquid medium had to be at least 25 thousandths thick! 


by Robert J. Ingham, Chief Engineer 
and R. Clark DuBois, Assistant Chief Engineer 
(Members of ISA) 
Ashcroft Gauges 
Manning, Maxwell & Moore, Incorporated 
Stratford, Connecticut 


NUCLEAR POWER INSTALLATIONS using sodi- 
um, sodium-and-potassium alloys, bismuth, and bismuth 
compounds pose many special and unusual problems 
which make pressure measurement difficult. These 
problems are caused by the special materials and thick- 
nesses necessary, the high temperatures at which pres- 
sure-measuring devices must operate, and the need for 
high accuracy and reliability. 


Special Metals Must Be Used 


The special materials required in nuclear power 
systems—Inconel, AISI 405 stainless steel, and 244% 
chromium-1% molybdenum steel—are not “spring” ma- 
terials at the working temperatures required, but ap- 
ptoximate the springiness of soft lead at room tem- 
perature. 

It is desirable to attain the required thickness of 
material in contact with the process fluid by a single 
sheet. Multiple sheets are difficult to check for pres- 
sure tightness, tend to separate due to expansion of 
gases Or vapors trapped between layers, and rapidly fail 
due to crevice corrosion once the first ply has been 
penetrated. Crevices at the base of welds, particularly 
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in the area of relatively-thin and sensitive members, 
cannot be tolerated because of possible -eracks “due-to 
thermal stresses. 

Cooling the liquid metal below its operating-line 
temperature generally causes plugging. So the trans- 
mitter parts exposed to the liquid metal must operate 
at high temperatures. 

Accurate calibration must be held in spite of great 
changes of temperature, because it is generally impos- 
sible to check or calibrate the instruments once the sys- 
tem is placed in operation. Ideally, there should be no 
calibration correction necessary anywhere between room 
temperature and maximum system temperature. 

Where its output controls a critical pressure, the trans- 
mitter dead zone should be less than 0.1%. Transmitter 





Figure |. High temperature seal of Inconel con- 
nected to an electronic transmitter by 10 feet of 
capillary. This seal withstands high radiation, and 
temperatures to 1500°F. 
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Figure 2. A seal assembly of type 405 stainless 
steel for use at 1200°F seaweed to a 6" indicat- 
ing pneumatic transmitter. Newer type indicating 
and non-indicating transmitters are also available. 
The process connection is a length of 34" pipe. 


output should be a standard range of pneumatic or elec- 
tric signal, compatible with the other controls used. 
Sometimes, direct indication independent of either pneu- 
matic or electric power supplies is a distinct advantage, 
where this can be obtained in a safe location. Gener- 
ally, it is impractical to have both direct pressure indica- 
tion and high sensitivity, due to slight friction in the 
indicator. 
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Figure 3. Original design used a single diaphragm 
0.025" thick, welded to both housings in a single 
pass with full weld-penetration. This design was 
abandoned in favor of the diaphragm capsule de- 
sign (Figure 4). 





Safety and Reliability are Requirements 


As safety is the first consideration in nucleonics the 
thin, sensitive elements of the pressure transmitter oa 
be doubly protected. Failure of any one element Must 
not allow the process liquid to escape. To insure pres 
sure tightness over a long operating life at high tem. 
peratures, the entire pressure housing should be sealed 
by imert-gas arc welding. That part of the pressure 
transmitter contacting the process fluid must be Clean, 
and must pass a mass-spectrometer helium-leak check 

Because reliability is so important, it is desirable : 
have the pressure transmitter simple and rugged, Paps 
subject to high temperatures should be as few an 
simple as possible. 

Our review of published data on high-temperature 
pressure measurements, showed that Bourdon tube jp. 
struments directly in contact with the process liquid are 
subjected to plugging if they are cooled, and to severe 
errors and operating and reading difficulties if they are 
heated to the temperature of the process liquid. Lange 
temperature errors of about 2% per 100° F occur even 
if the Bourdon tube is heated only enough to insure tha 
some metal remains liquid. 


The Sodium-Potassium Seal 


Figure 1 shows a modern electronic transmitter 
When installed, its 4%” capillary tube shown at the end 
of the seal assembly is cut off, and the ¥2” pipe is 
welded into the liquid-metal loop. The entire seal a. 
sembly is heated to the temperature of the liquid metal 
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Figure 4. The diaphragm capsule design. now be- 
ing supplied. Stiffness of a thick diaphragm is cut 
in half by use of a diaphragm capsule. Diaphragms 
are 0.025" thick and of single ply to insure maximum 
reliability. 
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Figure 5. The production NaK filling station is in 
a small, separate building provided with all neces- 
sary safety en Bot Filled systems are not con- 
sidered a hazard as they contain only two grams of 
Nak. The filling procedure is conventional — 
evacuation and filling with cool, filtered NaK. 





The 10-foot length of capillary tube allows the trans- 
mitter to be installed in a relatively cool and accessible 
location. Figure 2 shows a pneumatic transmitter and 
diaphragm seal. 

A diaphragm seal using a single diaphragm welded 
within a suitable pressure housing is shown in Figure 3. 
Behind the diaphragm, a suitable hydraulic fluid trans- 
fers the process pressure through capillary tubing to a 
Bourdon tube. This follows the common practice of 
using a diaphragm seal with capillary line, popular in 
chemical and petroleum industries for many years. 
Because of the very-wide temperature range the filling 
liquid must span, NaK is required. This filling liquid 
is separated from the process by a slack diaphragm. As 
it moves easily in response to pressure differentials, the 
pressure within the filling liquid will always equal the 
process pressure. 

While our first design was considered satisfactory, we 
realized during development that better pressure trans- 
mitters could be built that would almost eliminate cali- 
bration changes over a very wide temperature range. 


Double-Diaphragms Used 


Note that the single diaphragm first used has been re- 
placed by a diaphragm capsule (Figure 4), which has 
miany advantages. It allows reduction in temperature- 
caused error by a factor of 10, eliminates the extremely- 
dificult weld between the two parts of the housing and 
the diaphragm, and permits complete checking of the 
diaphragm welds before insertion in the pressure hous- 
ing. The primary advantages of the revised design— 
reduction of errors—resu!ts from the fact that the 
volume of filling liquid can be reliably held in produc- 
tion at a very low figure by special welding and form- 
ing techniques. 

We considered Bourdon tubes highly desirable for 
transmitter measurement of pressure as they are thor- 
oughly proved elements of long life, low drift, linear 
motion, and excellent sensitivity. They also allow easy 
coupling to standard pneumatic and electric transmit- 
ters and to indicating gages. 
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Operators in safety clothes test fill a 
dummy system consisting of a glass chamber at the 
end of a capillary. Such checks are made frequently 
for quality control. 


Figure 6. 


Filling Techniques 


By careful control, it is relatively easy to hold the 
internal volume of the filled system to requirements if 
the sealing diaphragms have a matching internal con- 
tour which is spaced approximately 0.003” apart at the 
center, and progressively less nearer the edge. The 
internal volume at the transmitter end of the capillary 
was easily maintained by a design of Bourdon tube de- 
veloped for mercury-filled thermometer systems, which 
have a similar minimum-volume need. This Bourdon 
tube was advantageous in that it enabled use of a design 
thoroughly proved and known to have excellent fatigue 
life and minimum hysteresis and drift. Figures 5 and 
6 show the NaK filling station. 

Tests run on 16 of the most recent diaphragm-seal 
assemblies, with both pneumatic and electric trans- 
mission, show that performance specifications which can 
be met for pressure ranges of 0-100 psi through 0-400 
psi are: 

reproducibility: within 0.5% of full scale 
sensitivity: better than 0.1‘ of full scale 
calibration shift: 70° F to 1000 
of full scale (Only slightly more up to 1400° F) 


F at seal, 1% 


overall accuracy at temperature: 1% of full scale 
speed of response: better than 1 second for 63% 
of a change. 

Ranges which currently can be made are 0-30 up to 
0-600 psi including all standard intermediate ranges. 
The lower ranges are expected to have slightly more 
calibration shift and slower response speed than pre- 
viously indicated. The 0-600 psi ranges should have 
excellent speed of response and very low calibration 


shift with temperature. 
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Instrumenting 





the PAR Slurry - Test Loop 


Tests to date prove that standard instruments properly applied can solve dif. 


ficult measurement and control problems in the experimental homogeneous 


fuel loops for the Pennsylvania Advanced Reactor. 


Here is valuable instru- 


mentation experience for designers of future aqueous-suspension reactors, 


by Edward A. Goldsmith, Supervisor 
Component Development, PAR Project 
Atomic Power Department 
Westinghouse Electric Corporation 
and W. W. Wentzel, Supervisor 
Loop Operations PAR Project 
Pennsylvania Power & Light Company 
(Members of ISA) 


SINCE JULY 1955, Pennsylvania Power & Light and 


Westinghouse have jointly built four test loops—A, B, 


G, & H—in exploring use of suspended thorium and 
uranium oxides in heavy water for a single-region ho- 
mogeneous power reactor. A primary question of feas- 
ibility for this reactor was the corrosion-erosion rates of 
construction materials, particularly in the primary sys- 
tem under 2000 psig pressures and 580° F tempera- 
tures. 


Problem Scope: Choice of Instruments 


The choice of instruments for these loops was guided 
by the following: 

Although there was no known instrumentation ex- 
perience in this field, fundamental studies of the slurry 
by the Oak Ridge National Laboratory had revealed that 
the solids (about 30% by weight) in the PAR slurry 


consist of very fine particles (1 to 10 microns), witha 
high specific gravity (9.6) and a hardness of 7 on the 
moh scale. Settling rates are rapid with drop-out veloci- 
ties of about 2 fps. Because of these properties, two 
basic difficulties obviously might be expected: 1. stag- 
nant instrument lines would be subject to plugging; 
2. components (such as differential head producers and 
thermowells ) exposed to turbulent particle impingement 
might be subject to excessive corrosion and abrasion. 

Instruments must regulate loop operating conditions 
dependably during 1000-2000 hour runs providing 
steady-state environment for the corrosion samples in- 
serted in the loop, and indicate any abnormal deviations. 
Thus, although the loops presented an opportunity t 
test plant prototype instrument techniques, such special 
instruments had to be limited to those which could not 
perturb the normal loop function—long-term corrosion 
testing. Finally, with only six months allotted from start 
of design to initial operation, use of instrumentation 
with short delivery time was necessary. 


Test Instrument Experience : 
Standard Instruments 


For these reasons, the following standard instruments 
were used in the loop design (Figure 1). 

Pump Suction and Discharge Indicators P1-2. Bout- 
don gages are mounted on each side of a Westinghouse 
canned motor pump (1), which circulates the slutty. 
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Design point of the pump is 200 gpm at 100 feet TDH; 
however, flow conditions for any run are set by sizing 
orifices (4). The gages check loop friction-drop, orifice 
calculations, and pump TDH. Since this information 
is critical only at the beginnings of runs, failure of 
the gages afterwards is of small significance. 

One-inch, vertical pipe taps mount the gages, extend- 
ing up about 10 inches. It was hoped that the high- 
density slurry particles would form an interface with 
water in these vertical legs, never reaching the Bourdon 
tube in quantity sufficient to cause plugging. This 
teasoning was sound: only traces of slurry ever were 
found in the Bourdon tubes. 


Loop Temperature Controller TRC-1. Twenty-four 
kilowatts of strip heaters (2), clamped to the pipe, 
heat the loop, normally to 580° F. To hold uniform 
within + 5° F, the heaters are cycled automatically 
A thermocouple in a well (TRC-1) supplies the control 
signal. However, because of the importance of tem- 
perature measurement, an indicator (TI-2)—gas bulb 
or a bimetallic element—is installed as a back-up. 

We decided to use thermowells believing that they 
would be effective practical corrosion samples, satisfac- 
tory for the contemplated loop-life. Attachment of 
couples to the pipe walls we considered a negative 
alternate which, though suitable in steady-state loops, 
would exhibit poor response in dynamic plant systems 
Visual inspections so far have revealed no wear on the 
thermowells. Therefore, wells are probably as depend- 
able as the pipe they are inserted in. 
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Loop Pressure Controller PRC-1. After being heated, 
the siurry passes through four sets of specimen holders 
(3); then into the pressurizer (5), a piece of 6” 
schedule-160 pipe, 10 feet high; 24 kilowatts of strip 
heaters (7) maintain a steam dome at a pressure of 
1750 psi corresponding to a saturation temperature ap- 
F greater than loop temperature—the 


proximately 30 
This is necessary to keep the 


latter normally 580° F. 
loop from boiling, so that steam will not form to cause 
Automatic heater cycling keeps pres- 


pump Cavitation. 
These heaters also produce 


sure within + 50 psi. 
steam which is condensed and subcooled in coil (8), 
then re-circulated by a small canned motor pump (9), 
to purge the main pump bearings and certain instru- 
ment taps. 

This installation was kept conventional by tapping 
into the steam space; the problems associated with slurry 


were thus avoided 


Pressurizer Level Recorder LR-1. The record sup- 
plied by the pressurizer level recorder is an invaluable 
operational tool without which the operator is blind 
If it fails during a run, shutdown is necessary—unless 
a backup low-level alarm is provided—because the inter- 
face level between water and steam in the pressurizer 
must not vary more than + 12” 
the upper heaters will be uncovered and burn out, or 
will raise the pressurizer wall-temperature too high. If 
level rises too high, loop fluid will spill over into the 
purge system. During normal operation, there is a 
slow drop in level due to taking of samples and leak- 


If level drops too low, 
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age from valve glands. During startup however, the 
loop fluid volume of 20 gallons increases to 28 gallons, 
shrinking a like amount during shutdown because of 
density changes. A change in level of 87.2 inches will 
result unless by continuous operator surveillance, com- 
bined with makeup or withdrawal of condensate, the 
level is kept within normal bounds. 

At the time of Loop A installation, Oak Ridge experi- 
ence with a similar pressurizer had shown a definite 
slurry-water interface, identifiable with a scintillator de- 
tecting the gamma emission of thorium daughters. 
There was no information as to the amount of slurry 
which might be present in the water above this inter- 
face. However, the continuous boiling and drawing 
off of steam, plus the flow through the pressurizer, were 
expected to create enough turbulence to keep unknown 
quantities of slurry suspended throughout the liquid 
portion. 

For Loop A, a diaphragm-type differential pressure 
transmitter measure the water-steam 
interface level over a 20” range. The diaphragm-type 
meter was preferred to a mercury instrument, since 
its smaller displacement would be less likely to draw 
in slurry. Undesirable also was the possibility of mer- 
cury entering the loop. Purge water was supplied to 
both connections in the pressurizer, but to each connec- 
tion for a different reason: to the lower tap, to keep 
slurry out; to the upper tap, to keep the constant-head 
chamber full. 


was chosen to 


Since the transmitter used could be calibrated for only 
one particular density of water and steam, the substantial 
change in density caused by pressure and temperature 
changes—especially marked at startup and shut-down— 
necessitated use of a graph to correct the recorded value. 
Because of uncertainty as to the amount of slurry pres- 
ent near the water-steam interface, all such calibrations 
were made assuming water density. This assumption 
has proved workable. 

Therefore, later loops were equipped with computing 
relays. These receive the level transmitter’s signal as 
inputs, and combine them so as to produce a level out- 
put-signal compensated for density changes. Using this 
system, accurate compensation depends on the constant- 
head leg temperatures being as close to operating fluid 
temperature as possible—done by installing this leg 
inside the pressurizer, where it is supplied with enough 
cool purge to keep it full. The system is simple, eco- 
nomical, and almost perfect in performance. However, 
if the purge fails, some of the water in the leg flashes 
into steam and the level will read high. This has oc- 


curred, and presents a definite hazard. 


Loop Flow Recorder FR-1. After leaving the pres- 
surizer (Figure 1), the slurry passes through a venturi 
and returns to the pump suction, completing the loop 
A by-pass line with removable sampling bomb 


The venturi and dia- 


circuit. 
(6) forms a parallel flow path. 
phragm-type differential pressure transmitter, measure 
mainloop flow. This measurement is used to calculate 
velocities across the corrosion samples—a test parameter 
of major interest—for checking loop friction and orifice- 





drop calculations, and defining operating Characterise} 
' ‘ IG 
of the circulating pump. 


A venturi was considered the most desirable primary 
flow device: its smooth inlet and outlet reduce ail 
lence that causes wear, and leave no stagnant Spots w 


here 
slurry can pile up. The largest d/D consistent With 


accuracy was chosen to minimize throat velocity The 
diaphragm-type transmitter was chosen for reasons given 


earlier. 

For Loop A, no effort was made to get a true venturi: 
instead, a venturi-like meter was chosen—with ASME 
nozzle configuration at inlet and outlet. This meter i 
economical, and clamping between two flanges permis 
easy inspection. Periodic inspections and measurements 
of its throat reveal no recognizable wear to date. Throg 
velocity is 20 ft/sec, at 200 gpm flow. Loops G and 
use similar modified nozzles: their throat velocity js 
24.0 ft/sec, at 200 gpm. 


For Loop B, however, a true venturi was used, m. 
chined out of 312” bar stock to a 32 micro-inch finish 
with 3-inch slip-on flanges welded to each end. |r | 
manufacturer carefully calibrated it and checked its dj. 
mensions. After 10.000 to 15,000 hours of Operation, 
it will be removed from service for the repeat inspection 
and calibration needed to evaluate long-term wear. ly} 
throat velocity is 27.3 ft/sec, with 200 gpm flow. 


Special-Instrument Experience i 


Planning ahead toward final plant design, we tested 
several special instruments with promising character 
istics: 

Flush-Diaphragm Pressure Transmitter. This type of 
instrument does not require a pipe connection, so is not 
subject to slurry plugging, nor does it require purging 
It is not restricted to installation at a vertical take-off 
from horizontal lines, but can be placed at any point on 
any pipe. The instrument evaluated in this test within 
Loop B, uses a 316 ss diaphragm only 0.022” thick at 
its heavier center section, and apparently even thinner 
through its flexible corrugated section. Thus we were 
concerned about its vulnerability to corrosion-erosion. 
Tests to date have been inconclusive due to both faulty 
manufacture and improper testing techniques. Develop 
ment of this type instrument has not been pursued be 
cause of the simplicity and success of the Bourdon-tub: 


type installations previously described 


Capacitance Probes as Low-Level Alarm Actuatots. 
A level instrument of this type operates independently 
of density and needs no purging. Also advantageous, 
it can be used to obtain positive calibration checks on 
differential-pressure instruments during actual operation 
of a plant when human access is impossible. 

One commercially available capacitance probe showed 
promise for loop environment. To check this surmise, 
a probe was installed on the pressurizer of loops B,G } 
and H. | 


tor. At its open end, the tube is metallized, and a metil 
flange secured to a plug installed in the pipe wall. 


An aluminum-oxide tube was used for insult 
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Figure 2. 

Test loop B, 
built to 

assess 
corrosion- 
erosion 

rates and 
instrument 
performance. 








The only flange available for our initial installation 
was made of Kovar, until one of 304 stainless steel be- 
came available. The Kovar flange failed after about 20 
hours of operation; however, a secondary soapstone seal 
held fast, preventing shutdown. Preliminary examina- 
tion showed the Kovar flange to be badly pitted—as 
was expected. However, further examination by its 
maker found that failure actually occurred in the seal 
between the alumina tube and the Kovar flange. 


Three probes with 304 ss flanges were then installed. 
One failed after 2000 hours operation by transverse 
cracking of the alumina tube near the flange joint, due 
we believe to thermal stresses introduced by the joining 
operation. Its maker has developed a brazing technique 
which promises to produce a satisfactory seal free of 
such stresses. After 1500 hours operation, the other 
two flanges were accidentally exposed to a high phos- 
phate environment which apparently dissolved the 
alumina. Autoclave tests were unable to reproduce such 
serious results, but did emphasize a need for higher 
purity alumina. This has been obtained and three 
probes with all these improvements are now on hand 
for further testing. 


Purging Experience 


Operating experiences so far have not told us what 
purge rates to use. In the test loops, purge water is 
obtained by condensing pressurizer steam. As a result 
only 1 to 3 gph were available for each tap, and this 
seemed to have little effect. On venturi taps using nar- 
tow tubing (+¢” OD) and short vertical runs (3”), 
some slurry was found in the differential pressure trans- 
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mitters—although purge was used. But, on those taps 
employing tubing of wider diameter (1%2” IPS), and 
longer vertical runs (12”), almost no slurry entered— 
whether purge was used or not. 


The general trend has been away from continuous 
purging. However, tests in glass mock-ups are planned 
to determine what amounts of purge will be necessary 
with different tap configurations. With high purge 
rates, purge flows to each tap of a differential-pressure 
element must be egual to eliminate velocity and friction- 
drop effects, which would make final-plant design un- 


desirably complex. 


Conclusions 


The experience of 15,000 hours shows that carefully 
applied standard instruments dependably measure pres- 
sure, temperature, flow, and level in installations that 
circulate aqueous slurries of mixed thorium and uranium 
oxide at 1800 psi and 580° F. Thus, instrumentation 
for final plant can be designed satisfactorily. Nonethe- 
less, final-plant design will present far more complex 
problems. The existence of high radiation fields that 
may injure instruments and necessitate remote mainte- 
nance, suggests mounting transmitters remote from 
points of measurement; whereas the presence of both 
gases and slurry in the process fluid make close coupling 
to lines preferable. Zero leakage to the vapor container 


atmosphere is a must. 


Best resolution of these and other final-plant prob- 
lems will require much more development and experi- 


mentation like that herein described 
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Control Valves 


for Homogeneous Reactors 


Since both reactor temperature and pressure must be regulated 
by valves, the design of control valves is a critical factor in the 
safety and reliability of any industrial nuclear reaction process 
Described here are special bellows-sealed valves developed for 











the second AEC experimental aqueous homogeneous reactor, 


by A. M. Billings (Member of ISA) 
Engineer, Oak Ridge National Laboratory 
Operated for the Atomic Energy Commission 


by Union Carbide Nuclear Company 


IN SPECIFYING VALVES for the Homogeneous 
Reactor Test (HRT), the high operating pressure of 
2000 psi, the relatively high operating temperature of 
300° C, and the extreme levels of radioactivity made 
necessary absolute stem seals and remote replacement 
maintenance. The highly-corrosive uranyl sulfate re- 
actor fuel made mandatory rigid materials control. Con- 
stant inspection during fabrication and after delivery 
was required to assure mechanically-sound leak-tight 
valves. Since valves act as emergency drain or “dump” 
devices and must regulate reactor temperature and power 
level, reliability was the prime consideration. For eco- 
nomical electrical power, remote underwater replace- 
ment must be feasible, and unit cost should not greatly 
exceed that for standard valves under the same operating 
conditions. 

For easy remote removal, all valves are installed in 
the system with ring-joint flanges. The volume be- 
tween the ring gasket and the root of the mating-flange 
groove is pressurized slightly higher than system pres- 
sure to permit leak detection and prevent out-leakage. 


Freeze coils are installed on all critical lines to back 
up the valves during an emergency and to enable valve 
removal during maintenance periods. 


Trim Materials 


For high pressure-drop applications, valves embody- 
ing an integral seat were designed. Past experience 
showed the susceptibility of a replaceable valve seat to 
leakage between seat and body when subjected to dif- 
ferential pressures of 1000 psi or greater. Where high 
pressure-drop is the main consideration, and tempera 
tures are below 150° C, valve plugs are fabricated of 
Stellite No. 6. Since Stellite No. 6 and Stellite No. 12 
lose corrosion resistance to the reactor fuel about 150° 
C, valve plugs for high-temperature applications, such 
as the reactor fuel-drain valve, are fabricated from 347 
ss. Armco 17-4 PH, a precipitation-hardening alloy, also 
was found to give good service in this use. 


Trim Geometry 


Valve trim geometry was governed primarily by the 
highly corrosive nature of the process fluid and stringent 
leak-tightness requirements. For maximum protection 
to bellows stem-seals, the higher pressure is always ap 
plied wnder the valve seat. With such flow conditions, 
a uniformly-tapered needle-type plug gave the longest 
service in metering applications. 

For on-off service, a blunt needle-type plug of ap 
proximately 60 deg included angle is used with a seat- 
angle which differs by 2 to 5 deg, an arrangement ft 
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sulting in essentially one-line seating, tighter initial 
shut-off, lower actuating pressure, and longer life. 


Low-Pressure-System Valves 


Figure 1 is typical of the pneumatically-actuated 
valves used on reactors where pressures are below 500 
psi and temperatures are not above 150° C for long. The 
unique part of this 42” valve, aside from the bellows 
seal, are the integral ring-joint-flange end connections, 
attractive because they eliminate two welds and two 
mating flanges. 

The valve plug and seat are fabricated of precision 
cast Stellite No. 6 and No. 12 respectively. The bellows 
is three-ply, 0.0085” per ply, seamless 347 ss rated by 
the vendor for 1600 psi at 70° F. Tests showed a life 
expectancy of over 50,000 cycles at 1000 psi and 250 
C with a stroke of 44”, and a life of over 20,000 cycles 
is 2300 psi and 300° C with 1%” stroke. A life expect- 
ancy of not less than 20,000 cycles is currently specified. 
A secondary packing of oil-free graphited asbestos and 
a connection for leak detection or bellows pressuriza- 
tion are provided. The valve stem is designed for back- 
seating, as are all HRT valves. If a handwheel actuator 
is desirable, a handwheel-type bonnet and stem can be 
substituted. 


High-Pressure Metering Valves 


Although this metering valve (Figure 2) is subjected 
to 2000 psi differential pressure, a heat exchanger in- 
stalled up-stream assures temperatures of less than 80 
C and permits use of a Stellite No. 6 or Armco 17-4 
PH plug. To obtain the 14” stroke required for proper 
flow rangeability, two bellows identical to that in Figure 
1 are welded in tandem. 

Since it is important to minimize fluid holdup in any 
part of the system, the inlet connection is machined 
eccentrically to permit the inlet lines to drain when 
the valve is mounted horizontally with its outlet con- 
nection down. 

The reversible, metal-bellows actuator is rated at 
60 psi with a maximum stroke of 14”. Effective area of 
this actuator is 48 sq in. in the air-to-close arrangement 
and 42 sq in. in the air-to-open arrangement. Differ- 
ence in the effective area is accounted for by the presence 


Figure |. Cross section of HRT low-pressure control valve. 








of a stem-seal bellows of 6 sq. in. area. Since the reactor 
cell is normally operated at 7.5 psia for extra protection 
against rupture in the 2000 psi system, a positive radia- 
tion-resistant stem seal is required to prevent over- 
burdening the cell vacuum pumps. 

If the pneumatic actuating pressure fails, fail action 
is assured by a nest of springs with a combined rate of 


AIR EXHAUST 
PORT 


LOADING SPRINGS —. 


ACTUATING 
BELLOWS 


ACTUATING AIR 
PORT 
STEM SEAL BELLOWS 
ACTION-SPRING CLOSED 
AIR OPENS OPERATOR 


AREA-50in.> MAXIMUM 


AIR PRESSURE - 60ps 
STROKE - Zin 


NOARY 
BACKSEATING STEM GLAND SEAL 


BELLOWS SEALING WELD 


347 SS BODY WITH 
NTEGRAL SEAT 
DISCHARGE 
STELLITE NO.6 PLUG 


2000 ps NLET PRESSURE 


Figure 2. Valve especially designed for liquid dis- 
charge from HRT high-pressure to low-pressure sys- 
tems. 
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Figure 3. A novel thermally-actuated valve for metering extremely small flows. 


1200 Ib/in. The adjustable spring compression per- 
mits preloading as high as 2500 Ib. 


High-Pressure Oxygen Metering Valve 


To inhibit corrosion, oxygen must be metered con- 
tinuously to the reactor high-pressure system. The very 
small flow precludes use of a conventional mechanically- 
positioned valve. To achieve desired control, a valve 
was developed (Figure 3) using the difference in the 
thermal coefficient of expansion of two dissimilar metals. 
Fail-closed action is accomplished by building the valve 
with an interference fit between the zirconium plug, 
(lower coefficient), and 347 ss shell( higher coefficient ). 
Control is accomplished by placing a thermocouple at 
the longitudinal center of the valve and bringing the 
output to a pneumatically controlled Variac which regu- 
lates heater voltage (Figure 4). 


This valve meters 
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Figure 4. Typical calibration curve for thermally- 
actuated metering valve. 































oxygen from a 2200 psig supply to a system at 180 
psig. 

The main difficulty with this valve is its tendency 
to plug with dirt or moisture. If water is allowed to 
enter lines upstream of the valve, about 24 hours at 
Operating temperature are required to restore the initial 
calibration. Long-term calibration shifts do not seem 
to be a major problem. One unit has been operating 
for three years without incident on a component test 
loop with an apparent upward temperature shift of only 
20° C. Other units have operated from a few hundred 
hours to a year without detectable shifts. 


High-Pressure Drain Valve 


This 


pressure metering valve (Figure 2) except for the in- 


valve (Figure 5) is identical to the high 


creased flow area and the comparatively quick-opening 


plug. A larger actuator of 68 sq in. effective area is 
required for positive shut-off of the increased seat open- 
ing. Because of the emergency nature of the drain 


system, actuation is done differently than for other te- 
actor valves. This actuator is airloaded closed with an 
air pressure of 55 psi. The valve is normally opened 
by venting the loading pressure and applying 65 psi 
air to the opposite side of the actuator bellows. Al- 
though the system pressure of 2000 psi assists in lift- 
ing the valve p'ug, a 300 lb/ in. spring helps overcome 
any possible excess friction or wedging and insures 


operation at system pressures below 2000 psi. 


High-Pressure Sampling Valves 


This valve (Figure 6) is the only one in the reactor 


without ring-joint-flange end connections. Because ol 
unitized sampler construction, remote replacement is not 
a problem in this particular application. To conserve 
space yet provide a seal comparable with a ring-joit 


flange, Autoclave Engineers Company's end connections 
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and taps are used. If a sampler component fails, includ- 
ing a valve, a complete new sampling unit will be 
substituted. 

Another valve feature, desirable for minimizing the 
number of valve designs, is a removab!e handwheel as- 
sembly. After removal of the handwheel, a pneumatic 
actuator can be mounted directly to the valve without 
replacing either the stem or the bonnet. 


Testing 


Testing of trim materials and bellows seals proceeded 
concurrently with design, component procurement, and 
construction of the reactor. Enough information was 
gathered to substantiate initial choices and decisions in 


some instances, and in others, to allow a better decision 





Earlier tests supporting 
Although a 


for similar future applications. 
the bellows selection were substantiated. 
similar bellows had been used in valves for the Homoge- 
neous Reactor Experiment No. 1, no experience was 


available concerning pé¢ rformance of these units at 2000 








psi. Subsequent tests revealed a life expectancy in ex- 
cess of 20.000 cycles. 

Unfavorable findings included poor performance of 
Stellite No. 6 valve plugs in the rinse solutions necessary 
for pretreatment and conditioning of the reactor system 
before operation with enriched fuel. However, Armco 
alloy 17-4 PH exhibited good resistance to both rinse 


solutions and reactor fuel. 


Costs 


Total cost of 104 valves and 60 actuators for the 
HRT was approximately $100,000 including spare units 
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FORGED BAR, HRP 28¢ 


OPERATING PRESSURE 20008 


Figure 5, (left). HRT blanket system emergency 
drain valve uses bel'ow-sealed actuator. Figure 6, 
(above). High-pressure bellows-sealed fue! sam- 
pling valve. 


Not included $80,000 for similar 


valves for the HRT chemical processing facility, and 
costs for about 35 standard valves for the reactor steam 


is approximately 


and cooling-water systems. 


All valves and the 68-sq in. actuators (Figure 5) 
were supplied by Robertshaw-Fulton Controls Company, 
Fulton Sylphon Division. The 48-sq in. pneumatic ac- 
tuators (Figure 2) were supplied by the Annin Com- 
pany. 

Although these valves proved fairly successful during 
early HRT operation, better performance must be real- 
ized from future valve designs. Requisites for better 


valve performance are 


|. A program of continuous testing of materials and 


components 


) LOO‘, inspection, giving attention to munute de- 


tails like surface finishes, clearances, tolerances af- 


fecting alignment, and stringent cleanliness. 


3. Close and constant cooperation between vendor and 
buyer in modifying valve design as indicated by 
] 


valve performance in test loops. 
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THE FIELD OF INSTRUMENTATION 
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Accurate Facts, Fast — are oro. 
vided to production management 
by this Control Systems Company 
Hancock Telecontrol panel. Sep. 
sors on each machine throughout 
plant instantly show on control. 
panel counters total of pieces 
made. When preset total js_ | 
reached, green light and "'beep 
notify dispatcher. Here dispatcher 

is paging foreman to check a me. 
chine shown ‘‘down’’ by flashing 
red pilot light. Workers like Tele. 
control because it ups their pay 
by cutting downtime. . 
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Beauty Safeguarded. The scenic 
splendor of mighty Niagara Falls 
is safeguarded by this Minne- 
apolis-Honeywell recorder. Ni- 
agara-Mohawk Power Company 
keeps water level in Lake Erie, 
which feeds the Falls, within Can- 
ada—US treaty limits by means 
of this telemeter—so sensitive it 
indicates 2/100ths-foot changes in 
lake level miles away. 














Man-Machine Study. Alertness, 
judgment and dexterity of human 
operators in semi-automatic con | 
trol situations like air-traffic con 
trol, interceptor control and mis 
ile control can be evaluated on 
is man-machine system simulator. 
Here, using cathode ray displays 
analog and digital computers and 
magnetic tape memory, the rea 
sonableness of tasks assigned to 
the two operators of a ground-con- 
trol center are being studied at the 
National Bureau of Standards. 








urnal 
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EDP Principles—are being learnec 
from the ground up by these 
trainees at Electroaata s Pa sadena 
plant. Beginning with beardboard 
circuits like this, students will be 
brought up through design and 
manufacture to complete opera- 
ton of electronic data processing 
machines. School is Burroughs 
to lack of experienced 


answer 
people to man today's giant 


purers. 


Voodoo Flight—performance dur- 
ing recent record-setting speed 
trials was recorded for Air Force 
study by Bell & Howell Automax 
camera mounted in nose of this 
McDonald F-10! jet fighter. Al 
most 40 indicators showed engine 
and afterburner behavior at vari- 
ous altitudes, and during inflight 
refueling. A Triad intervalometer 
timed camera to twice-per-second 
exposures of the entire instrument 
panel. 
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How Deep Is The Ocean? [Thi 
small-boat owner is no longer gues- 
ing—he knows! His new Blua- 
worth Marine (Division of Kearfott) 
hydrographic recorder gives water 
depth within '!/> percent from 2 to 
245 feet. Transducer of port- 
able machine can be permanently 
mounted to hull, or hana-held over 
the side of small boats. Again 


ing trumentation promotes s fet y. 
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MAINTENANCE LOG No. 41 








In giving many miniature-instrument demonstrations, training COurses, 
and maintenance clinics, author Virbila has been convinced that most 
servicemen can easily handle the individual units of miniature pneumatic 
instrument systems. But it’s when faced with overall system; | 
troubles that they need help. Here he shows you how to system. | 
atically trouble-shoot overall systems and quickly fix their fault, 


Trouble Shooting 
Pneumatic Control Systems 


by William C, Virbila (Member ISA) for some time to come, lively discussions and debates 
Application Engineer — Automatic Control on the relative merits of pneumatic vs. electronics sys- 
The Bristol Company tems. I do not intend to draw any comparisons be- 


tween the two types, beyond noting that the funda 
mentals for trouble-shooting pneumatic systems also 
apply to electronic systems.* 

The important concept of “functionally-unitized” in- 


SEVERAL YEARS AGO ; strumentation is that each basic function performed by 
Re 5 L oA ~ a WwW mice é MN < —_ . : ~ : 

S : S G ‘a ncept of eeaptgantaes the instrument system is separately packaged (Figure 
control-system design—"functionally-unitized” or “mini- 1) 


Waterbury, Connecticut 


aati hosel tie teas Such design offers maximum flexibility, component 
é “ sntation-——Was oauce orn pneu- . . . . ° ; 
ture” instrumentation s introduced in pne standardization, unit interchangeability, and plug-in 
matic and electronic types by several instrument makers. 


serviceability. 
Now, there have been, and probably will continue to be 


Today, there are many kinds of air-operated unitized 
control-systems in use: single- and two-pen, one-control 





cascaded systems, ratio-control systems, computer con- 




















OPERATING nnn trol systems, etc. But in this article, I will limit dis 
2 CENTER ——— ar Ci " . } - oy ” } 
NOICATING - Ei cussion to the two basic circuits—the “short-loop and 
RECOR | cE 4 | oe ” —* . ic 
7 ead { sé | | long-loop” (Figure 2). And I will outline systematic, 
MANUAL -AUTO b ) . . : f 
MATIC TRANSFER |/i | E y th. - . is " - x 
=Seaene | ©) wsnieiine logical, step: by-step trouble-shooting procedures for find 
USERS} CONTROL ing and fixing the most common _ unitized-system 
~ == troubles. 
—s : “ase (3 
[na | 
| 6 You Must Know the Basic Circuits 
= a «in — . Fr ” 
) = . The serviceman must completely understand these 
Pam ) ~ two basic circuits. Figure 2B clearly shows all the 
. e) MEASURING . ‘ ‘ . 
| | TRANSMITTER interconnections between the three basic units of the 
: | short-loop or “four-pipe” system. And although Figure 
2A does not show the interconnection between the con- 











Figure |. The principle of ‘'unitized" or ''miniature” 


came 


ie? ms ° ° A L . + the s 
pneumatic instrument systems is that the three basic ae ee “Trouble Shooting Electronic 
system functions — measurement, read-out, and Control Systems" (page 180 ISA Thus Virbila's article 
control — are placed in separate packages. want to write a third trout ting hydraulic systems! 
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cuit, Figure 2A, 
the controller is 
mounted on the 
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Figure 2A. Long-loop or ''two-pipe” circuit: controller mounted at receiver. 
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Figure 2B. Short-loop or "four-pipe"’ circuit: 














controller plant or ‘field’ mounted. 








troller and the receiver of the long-loop or “two pipe” 
system, nevertheless they are there—an integral part of 
the adapter which connects the controller to the receiver. 
You should be able to reproduce from memory the 
schematic circuit of both these control systems before 
you try to check out or trouble shoot unitized-instru- 
ment systems. This is especially true if your past ex- 
perience has been with “single-case” controllers where 
measurement, operating center, and control all are 
housed in a single case. 
In general, there are three kinds of service you will 
do on unitized pneumatic control systems: 
l. checking out new units and systems at start-up 
2. trouble-shooting during normal operation 
3. checking out of units during periodic shut down 
Of these above jobs, the first and third are alike, and 
would involve: 
1. Checking operation and calibration of the separate 
units as per their maker's instructions. 
2. Testing tubing which interconnects these units for 
leaks, loose connections, and plugging. 


—e) 


- Checking to be sure that these interconnections are 
correctly made. 

4. Adjusting controllers for correct control action. For 

example: the controller reversing switch-plate ( Fig- 

ure 3) must be set for either direct or reverse action, 

as required; and the reset-feedback switch-plate must 

be adjusted for either with or without manual-auto- 


matic station as determined by the particular piping 
circuit used. Note that controllers with integral cut- 
off relays are adaptable only to control systems with 
manual-automatic stations, and so have no reset- 
feedback switch-plate. 

Usually, “stacked” controllers can be supplied with 


an integral cut-off relay built into the top of the stack. 
Generally, however, with the “bellows” type controllers, 
cutoff relays are not integral with the controller, but are 


part of the field mounting bracket. 


A stacked controller 


(Figure 3 left) with integral cut-off relay usually can 
be identified easily by the two additional 14-inch sec- 
tions located at its top. 


ps 


Adjusting receivers for the particular piping circuit 
to be used (see manufacturer's instructions). Note: 
all receivers are not as flexible as that of Figure 4, 
so very carefully check the manufacturer's instructions 
to make sure the receiver is adaptable to the particular 
control system it is to be used in. 


Be Sure to Check Manifold Adjustment 


In some makes of unitized control systems, a different 


receiver model is required for the long-loop, than is 


used in the short-loop control system (Figure 2). How- 


ever, several manufacturers recently have developed 
universal manifolds. (Similar to Bristol's first introduced 
four years ago, Figure 4). 


Note that the adjustments of the S and FB screws, 


and the P pipe plug (table of Figure 4), are the same 
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RESET FEEOBA 
SWITCH PLATE 


REVERSING 
SWITCH PLATE 





for the 2nd and 3rd circuits. Actually, the receiver 

stations do not have to be adjusted for various loca- 

tions of the controller; the only factor affecting the re- 
ceiver adjustments is whether or not the controller con- 
tains, or is used in conjunction with, a cutoff relay. 

You can’t expect to remember all details of the switch- 
ing circuits in the valve and manifold blocks, but the 
following basic information should be second nature 
to you: 

1. The “seal” position is required in unitized systems to 
provide bumpless transfer, because the pressure regu- 
lator has a dual function: on manual control it is the 
manual-loading regulator; and on automatic control, 
it generates the set-point pressure signal. 

2. On “manual”, the control valve is directly connected 

to, and operated by, the set-point regulator. 

In “seal”, the control valve is completely isolated, or 

sealed off, from the rest of the system. 


=) 


4. On “automatic”, the control valve is directly con- 
nected to and operated by, the controller output-air 
pressure. 

5. The function of a cutoff relay, whether it is a sepa- 
rate unit or a built-in part of the controller, is to 
isolate the controller output from the valve top when 
on “seal” or “manual” control. 

6. Unitized systems are very flexible. Always check 
both receivers and controllers to be sure they are 
properly adjusted for the type of piping system they 
are used in (refer to Figures 3 and 4). 


Equipment for Unitized-System 
Trouble-shooting 


For fast and easy servicing and trouble-shooting of 
unitized control systems, you should have: 


CK 





som MENT ADJUSTMENT 





REVERSING SWITCH PLATE 


Figure 3. (left) A Bristol Metagraphic two-mode controller 
— typical of the "stacked"’-diaphragm type. (right) A Fox. 
boro Consotrol "bellows-type" controller. Either controller 
can be readily exchanged in a few seconds for a pretested 
standby unit without disturbing or interrupting the process. 


l. a portable receiver test-stand (Figure 5) for quick 
and easy checking and calibration of receiver chassis 

2. a test set-up in your instrument shop for checking 
controller tracking and operation 

3. a laboratory-checked 31-inch dial precision gage for 
checking signal level (psi) at any part of the control 
system 

4. spare, prechecked plug-in receiver chassis and con- 
trollers 


Take Advantage of Plug-in Designs 


Unitized control systems feature plug-in components 
for easy interchangeability, quick servicing, and design 
flexibility. Therefore, defective units can be rapidly re- 
placed, and the receiver chassis of several makers can 
even be removed, checked, and replaced, without taking 
the process off automatic control! With such plug-in 
units, you no longer have to fix defective instruments in 
the field; you simply replace them with stand-by units 
and repair defective units in the instrument shop. 
There you have handy good light, comfortable condi- 
tions, and tools, test rigs, spare-parts stock, and instruc: 
tion books. So take advantage of plug-in design—its 
a short-cut that will help you get control systems back 
on “automatic” in minimum time with least off-spec 
production. 

Now, if swapping defective plug-in units for stand- 
by units were all that is needed for servicing unitized 
control systems, we wouldn't need trained instrument: 
men. But, with control-system units several hundred 
feet apart, the instrumentman must be capable of analyz: 
ing system troubles and isolating “bugs” to a specific 
component or tubing, quickly and without excess travel- 
ing back and forth between plant and panel. 
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Figure 4. A typical “universal” receiver manifold 
[Bristol Company) which can be adjusted sa so 
as to accommodate any of the three standard 
piping circuits. Before start-up, you must check 
manifolds carefully to be sure they are correctl 
adjusted for the particular piping circuit mo 


ANALYZING SYSTEM TROUBLES 


Be Systematic! 


I can't overstress the importance, in servicing these 
unitized systems, of a logical, methodical procedure. 
Because these systems usually are spread out over several 
hundred feet between plant and panel, you can waste a 
lot of time running back and forth in haphazard “hunch” 
servicing. But, if you begin by carefully analyzing the 
“symptoms” presented by the receiver as its transfer 
valve is switched through the “automatic”, “seal”, and 
“manual” positions, you will quickly and surely spot the 
fault—probably without ever leaving the control room. 

Most receivers used in unitized control systems— 
whether recorders or indicators—continuously show the 
measured variable, set-point, and control-valve pressures. 
(Figure 6). So you usually can analyze operation of 
the whole system without leaving the receiver, simply 
by noting these indicated values. And because these re- 
ceivers are in the operating control center of the system, 
and because they do show system performance—good or 
bad—most process operators will blame the receivers for 
poor operation or failure of amy part of the system. 


How to Find and Fix Leaks. 


For example, operators frequently complain: “The 
receivers are no good, they won't hold the seal position.” 
Actually, a leak in the “seal” position can be caused by 
any one of the following: 

l. leak in the receiver manifold block 
2. leak in the receiver chassis 
3. leak in the interconnecting tubing between receiver, 
controller, and control valve, due to: 
a. loose fittings 
b. split tubing, or 


c. one or more units mistakenly left unreconnected 
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4. leak in the controller 
5. leak in the valve top 

If you will use the following systematic step-by- 
step trouble-shooting procedure, you will quickly isolate 
the leak and know what corrective action to take. 


Step 1. It is logical to start your trouble-shooting 
at the panel board, unless you are quite sure that the 
fault is elsewhere. First, check with the operator to get 
whatever information he knows. The above complaint 
regarding failure to hold in the seal position easily can 
be demonstrated by switching the receiver to its “seal” 
position, and noting that the valve pressure indicator 
starts dropping. The rate of drop indicates the size of 
the leak. 

Then, by observation and a few easy checks, you can 
start eliminating some of the five above causes for “seal” 
failure. If the system operates OK in both “manual” 
and “automatic”, you can immediately eliminate “dis- 
connection of units”, item 3c above. 


Step 2. Being at the panel board, your logical next 
step is to determine whether the leak is at the panel 
board or out in the plant. This you can do easily (See 
Figure 4) by disconnecting the #4 connection at the 
receiver and plugging it. Be sure your plug is abso- 
lutely leak-tight. With the receiver on “manual” con- 
trol, adjust the manual loading-pressure to around 12 
psi. If the controller is receiver mounted, open up its 
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Figure 5. A big convenience for both instrument- 
shop and plant use is this portable calibration stand. 
Either indicating or recording receiver chassis can 
be plugged in. All pointers are simultaneously com- 
pared against the 3!/, inch standard gage (top). 
Open sides and top give ready access to all ad- 
justments. 


reset adjustment and allow several seconds for the reset- 
chamber pressure to stabilize. Then switch the receiver 


to “seal”, while watching the valve-pressure indicator. 
If the valve-pressure does mot drop, you know that: 


In the Long-loop System. (Figure 2A) The leak is 
definitely either in the connecting tubing between the 
receiver and the valve or in the valve itself. Locate 
and repair the leak. Remove the pipe plug and re- 
connect the #4 connection. Recheck the complete sys- 
tem in the “seal” position, as in step 2 above. 


In Short-loop Systems. (Figure 2B) The leak is defi- 
nitely in the tubing, valve, or controller. Recall that, 
in the short-loop circuit, the controller is in the field. 
(Note in Figure 2B that, for simplicity, the cutoff relay 
is shown as separate. ) 
repair the leak. With plug-in controllers, it is easy to 
check for a leak—simply unplug it! 
to plug in another controller.) If unplugging it stops 
the leak, you know the leak was in the controller. Then 
plug in a stand-by controller, and return the faulty unit 
to your instrument shop for repair. before 
putting the replacement controller into service, be sure 
it is properly adjusted for the piping circuit concerned. 
Check its proportional band and reset rate adjustments, 
and its “reset feedback switch plate”, and “reversing 


So your next step is to find and 


(You don't have 


Caution: 





switch plate” (Figure 3 left) to be sure that all adjust. 
ments are exactly like the controller being replaced 

However, if you find that the controller is no; leak. 
ing, then you know the leak must be in the connectip 
tubing between the receiver and the control valve. of in 
the valve itself. Locate and vepair the leak, and then 
recheck the complete system in the “seal” POSition, as 
per step 2 above. 


Step 3. If in step 2 above, after you switch to "seg 
the valve-pressure continues to drop with the #4 con. 
nection plugged, you know the leak must be due to: 
1. leak in the receiver valve and manifold block 


2. leak in receiver chassis, or 


3. (for “two-pipe” circuits) leak in the controlle. 
The controller can be checked simply by unplugging 
it as previously described in step 2. But, if the lek 
still persists, then proceed to check the receiver. 

Different makes of receivers vary greatly as to their 
degree of plug-in. Therefore, depending on its make 
and type, you may have to change receivers completel 
if the leak is traced to it. However, if the receiver 
chassis is of the full plug-in design (Figure 6 top), 
your quickest check is to replace it with a stand-by unit 
If the leak still persists, then it is definitely isolated to 
the valve and manifold block of the receiver. Such 
leaks are usually due to chips or excessive dirt in the 
valves. Removing and cleaning the valves generally 
will stop such leaks. 


How to Spot Incorrect System Adjustments 


Another type of complaint you will often get after 
control-system changes in large plants, or start-up in 
small installations, is that the system is all fouled up. 
The operator may tell you, “The system works OK in 
manual but not in automatic”, or vice versa; or, “I cant 
get control in either manual or automatic”. Such com- 
plaints are due to the unfamiliarity of instrumentmen 
with the flexibility of unitized receivers and controllers. 

These general rules will help you to trace down and 
isolate such complaints: 

1. If the system works OK in “manual” but not in 
“automatic”, usually, either the controller is bad, of 
the receiver is not adjusted correctly for the piping 
circuit being used. 

When checking a controller, remember that, if it is 
located in the field (short-loop circuit), there must bea 
cutoff relay in the circuit. 

The receiver adjustments can be checked by referring 
to a table like Figure 4, provided by the makers of uni 
tized instrument systems. 

2. If the system works OK in “automatic” and not it 
“manual”, (in long-loop systems) the most likely 
fault is improper adjustment of the reset feed-back 
switch-plate of the controller (See Figure 3 left); 
and in the short-loop systems, the fault is probably 
a non-operating cutoff relay. 

The reset feedback switch-plate should be set © 
‘With Manual-Automatic Station”. If this plate is sé 
at the “without Manual-Automatic”’ position, the control- 
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ler output is continuously connected to the reset cham- 
ber and the +4 connection, and consequently, manual 
control is impossible. | 

Faulty cutoff-relay operation can be caused by either 
no operating signal or failure of the unit to seal off the 
controller output. You can easily check for proper 
cutoff-relay operating signal by inserting a pressure gage 
in the #3 line of the short-loop system. 

3 When operators complain they can't get operation 

~ of the control system in both “manual” and “auto- 
matic” it’s generally due to a faulty pressure regula- 
tor or improper adjustment of both the receiver and 
controller, or improper adjustment of the receiver in 
conjunction with a bad controller. 

How to Line Up the Controller Set Point 

Another common operator complaint is: “The con- 
troller won't hold at the set point.” Notice that this 
type of complaint concerns only control systems which 
have automatic reset action: control systems with only 
straight proportional action will almost always show 
offset between the controlled variable and the set point. 
If the offset between the controlled variable and its set 
point is constant and fixed, it shows that the process is 
being controlled OK, and that the offset is due to an un- 
calibrated receiver and/or controller. 

If the receiver has a plug-in chassis like Figure 6 top, 
leave the process on “automatic” control, remove the 
chassis, plug it into a receiver test stand (Figure 5), 
check and calibrate it if required, and plug it back into 
the receiver case. 

Bur, if you still get offset, then the controller needs 
a zero (and possibly a tracking) adjustment. If you are 
using a “stacked” controller, it can be zeroed-in while 
the process remains on “automatic” control (See “zero 
adjustment” Figure 3). 

Sometimes, as an exception, you may find that your 
process is not being controlled at the desired set point, 
because of temporary or permanent conditions which 
make control impossible. You will be able to spot this 
condition also from the receiver indications. If your 
process is capable of being controlled at the desired set- 
point under steady-state conditions, the control valve 
will be between full-open or closed. So, if the valve 
indicator in the receiver stays at wide-open or closed 
under such steady-state conditions, then either: 1. the 
process is not capable of being controlled at the desired 
set-point; or 2. the control valve is stuck at some posi- 
tion. 


Checking Transmitters 

About the only thing you can’t check at the receiver 
station is calibration of the transmitter. The receiver 
can only indicate and record the signal it gets: it can’t 
tell whether or not that signal is correct. So, if you 
suspect that the transmitter is off calibration, the only 
Way you can check is by running a calibration check on 
the transmitter as per its maker's instructions. 
Systematic Trouble-shooting Pays Off 

Systematic, logical, step-by-step trouble-shooting, plus 
sound basic understanding of the long- and short-loop 
circuits, will pay off in efficient maintenance of unitized 
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PEN-POINTER RECORDS & RED TARGET SHOWS 
INDICATES CONTROLLED VARIABLE SET POINT CONTINUOUSLY 
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VALVE KNOB & PUSH BUTTON 
Figure 6. Typical unitized control-system receivers: 
plug-in chassis recorder (top), fixed indicator (bot- 
tom). You usually can analyze troubles in the whole 
unitized system without leaving the control room, 
simply by noting values shown by the receivers as 
you transfer between “manual”, "'seal"’, and “auto- 
matic." 


control systems. For the separate units of these systems, 
you'll get your tips and pointers by regularly consulting 
the manufacturer's instruction books. 

The complexity of process instrumentation has greatly 
increased during the past ten years, and, consequently, 
so have the responsibilities of the instrument serviceman. 
You would hesitate to trust your new TV set to a radio 
serviceman unless he has taken a special course in TV 
servicing. The same reasoning applies equally to in- 
strument servicemen. We should not expect an instru- 
mentman whose previous background has been primarily 
with conventional single-case control systems, to service 
unitized control systems without an adequate prepara- 
tory training course. The successful operation of mod- 
ern process instruments depends greatly on adequately 
trained servicemen who can make the systems work, 
and keep them working. 
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Author MacNamara points out "specifications" of the 

Average Instrument Sales Engineer to ISA's first Sales F 

Engineers Workshop, Cleveland, September 1957. agit 

Event will be repeated at ISA 1958 Annual Conference, me YEO 
—_ Se) [57 RUMEMTATION 


Sept. 15-19, Philadelphia. 
5 - 38% 

10 - 54 7, 

5-157 


Meet 7, an of Meh, 
the Average 


Instrument Sales Engineer* 











by J. D. MacNamara My following comments highlight the major points 
of measuring used in determining the average instn. 
ment sales engineer. The tabular data (see box) are ap 
Weston Electrical Instrument Corporation average of the information we gained from our survey 


Field Sales Manager 


Newark, New Jersey Specification +1: 1 was surprised to see that the 
average instrument sales engineer is 34 years old. One 
company reported their men averaged 40; another com- 
pany reported 28. Much in instrumentation is so new, 
that we fail to realize some phases of this industry 
were well established 58 years ago! 

Specification #2: 93% of the sales engineers have 
college degrees—81% engineering degrees and 4% 
advanced degrees! \ believe 95% or more of men now 
entering instrument sales engineering have not only a 
college, but an engineering degree. 


PERHAPS SOMEDAY IN THE FUTURE, sales 
managers of instrument companies will have all data 
on their salesmen in magnetic memories. Maybe the 
person giving this same paper in 1962 will be able to 
prepare it, not only much more quickly, but also much 
more accurately. Then, perhaps, a telegram to all in- 
strument companies from ISA _ headquarters would 
bring a coded response punched out on a tape which 
could be fed into a computer and produce in a few 





minutes an accurate specification of the average imstru- Specification 2£3: Quite a few instrument sales engi- 
ment sales engineer. neers have been in the instrument field 15 to 20 years 
But I was born five years too soon. So I had to or more. On the other hand, there are a lot of new- 
mail out a mimeographed questionnaire to only 22 in- comers (38% ) who have been at it only 5 years or less. 
strument makers: 14 responded. (Responses were sent I think that, due to the growth of this industry, we will 
through ISA headquarters to provide anonymity.) The continue to see a large percent in the 0-5 year group. 
19 survey questions were intended to establish a picture Specification #4: This figure is not too reliable since 
of the average instrument sales engineer—1957 style. only 8 companies reported, and there were large dis 
Since the sales managers I wrote did not have all of the crepancies between them. But $250,000 certainly is 
answers, the data presented here will be in the ballpark, about what the average instrument sales engineet 
but I can’t say on what yardlines. handles per year. Twenty years ago, yearly sales prob 
ably were about $50,000. Inflation has contributed to 
Why This Survey? today’s larger volume, but recall that today many jobs 


sold each total $50,000 to $500,000. 

Specification +£5: It was difficult to determine a 
curately the number of accounts. But from experience, 
I know this varies from as many as 200 to as few as 6. 
Not included are the many prospects the sales enginett 
continues to call on hoping to create new business. 


Establishing the “average instrument sales engineer” 
will enable us to examine him for his weak points and 
to measure him against the job he must do today and in 
the future. From this information, steps can be taken 
to improve the average sales engineer to the benefit of 
the instrument user, maker, general public, and instru- 


ment sales engineer himself. Specification ##6: Having been an instrument sales ef 


gineer myself, I never forget the importance of travel: 
*This is the fifth excerpt from the talks by leading sales engineering ing time: I drove 30,000 miles per year covering New 


authorities presented to the First Sales Engineers Workshop, ISA > ’ , — » ditect Ee : veled 
Doacch Codlotence de Cleeced Ola Gacteaher 0-0 AE. England for a 5 year period! By dividing miles tra 
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Specs: Mr. ‘‘Average”’ Instrument Sales Engineer — 1957 Model 
] 
Spec. | 
Spec. Data N Data 
No. oO. 
1 Age: 34 years 71. Attend ISA Regularly: 40% 
| Education: 93% college degrees — 12. Need Improved Knowledge of: 
81% engineering; 4% advanced Product 1% 
Ss Bae —- Application 8% 
3. Years in Instrumentation: Salesmanship 12% 
| 0-5 38% Business Practices 8% 
5-10 34% gr: 
10-15 15% 13. Have Taken Formal Sales Courses: 95% 
5-20 (or more) 13% = : : - 
a Beoth A : ide 14 Have Taken Courses in Process Control: 
4 Annual Sales: $250,000 6 Companies report 0% 
-— f ; 5 Companies report 10% 
" Number of Accounts: 80 3 Companies report 25 to 50% 
I 
6. Driving Miles per Year: 18,000 15 Are Salesman Keeping Up with Instrument 
<r > Advances: 
7. Sales Calls per Week: 14 4 Companies yes 
8. Annual Salary: $8900 6 Companies no 
aber Games 3 Companies maybe 
9, Registered Professional Engineers: 12%% 
—|—__— 16. Yearly Increase in Instrument Salesmen: 15% 
10. Members of ISA: 65% 








by 40 miles per hour you get 56 eight-hour days per 
year—time the average sales engineer spends behind 
the wheel of his car. Will automation have reduced 
this lost time by 1962? 

Specification #7: Seeing how much time is spent in 
driving may serve as justification for the fact that the 
average instrument sales engineer makes a little less 
than 3 calls per day, or 14 per week. On the average, 
the instrument sales engineer must sell $340 worth on 
each sales call he makes. 

Specification #8: I would like to qualify this average 
earnings figure: it may not be a true average since it 
was based on only 10 companies reporting. I don’t 
think we can compare this average earnings figure di- 
rectly with the 34-year average age figure. I'd guess 
that a sales engineer who averages 34 years old actually 
would earn one to two thousand more. 

Specification +9: 1 was surprised to find that 44 of 
the sales engineers are registered professional engineers. 
It would be interesting to know what percent of all 
ISA members are registered professional engineers. 
Specification +10: 1 believe a little membership drive 
among instrument sales engineers could raise this figure 
to about 80%. We must realize that it is important for 
instrument sales engineers to belong to other engineer- 
ing societies for good business reasons, but ISA should 
be included among these. 

Specification +11: 40% of instrument sales engi- 

neers regularly attend ISA meetings. Assuming that 
most of these are ISA members, we can say that sales 
engineers set a good attendance record. 
; Specification #12: This answers the survey question, 
‘Do you think your average sales engineer needs to 
improve in product knowledge, application knowledge, 
knowledge of salesmanship and general business knowl- 
edge?” I think it is difficult for a sales manager to 
admit that his salesmen need improvement in these four 
fundamentals. But having said it, I believe each instru- 
ment sales manager should study how he can help his 
salesmen to improve. 
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Specification #13: This answers another question, 
“What percent of your salesmen have taken recognized 
courses in salesmanship?” By a recognized course we 
mean at least 50 hours of instruction by qualified people. 
The answer was only 5%! 

Specification #14: We also asked managers what 
percent of their sales engineers had taken recognized 
courses in process control (outside of those given by 
their company). Six companies reported zero! 

Specification 315: Finally we asked managers 
whether or not their average sales engineer was able 
to keep up with the rapid advance in instrumentation. 
Of those reporting, four said yes, six no, and three 
maybe—which I think is as good as a “no.” 

Specification +£16: One survey question indicates the 
size of the job ahead of putting into the field instru- 
ment sales engineers who are qualified to meet a com- 
plex and expanding industry. The average increase in 
the number of salesmen per year is 15% (increase in 
number of salesmen, not number of new salesmen 
added). To this you must add the number of salesmen 
required to replace those who for one reason or an- 
other leave the sales engineering field. I estimate that 
the total of new sales engineers required each year runs 
about 20% of the current sales-engineering force. 


A Composite Picture of ‘Mr. Average”’ 


Now I would like to summarize by picturing the 
average instrument sales engineer of 1957. He is a 
man 34 years old, having an engineering degree, with 
10 years experience in instrumentation behind him. 
His annual sales run to about a quarter of a million 
dollars. He drives his car some 18,000 miles to make 
750 sales calls on 80 active accounts. His earnings aver- 
age $8900 per year. Chances are he is an ISA member, 
has been factory trained, and is struggling to keep up 
with the fast growth of instrumentation. Besides this 
he is a good family man, has a friendly personality, is 
proud of his work and his industry, and is enthused about 
the future opportunities in the field of instrumentation. 

















———__ 
PHILADELPHIA SPARKLES AT 
NIGHT—City Hall Tower with Statue 
of William Penn |looms in the fore. 
ground. To give you an idea of Size 
a man can walk around on the brim 
of William Penn’s hat. Benjamin 


Franklin Parkway runs off to the 
right ending at the Art Museum. The 
Schuylkill River winds through the 
city, and Market Street, the main east, 
west thorofare, is on the left. Rj ht 
behind City Hall are Philadelphia's 
newest office buildings, Penn Center, 
The new Penn Sheraton Hote} ig 
identified by the lighted ball and shaft 
on its roof. The Pennsylvania Boule 
vard running beside the Penn Sheraton 
ends at the main 30th-street Station 
of the Pennsylvania Railroad. 








Come to Philadelphia in September! 


by J. Mack Nevergole, chairman 
of Publicity, ISA Philadelphia Host Committee 


In this year when we are all watching our pennies and 
our Expense Accounts, Philadelphia was a very fortunate 
selection for the 13th ISA Annual Instruments Conference 
and Exhibit, to be held September 15-19 in Philadelphia’s 
Convention Hall. For the whole scale of prices in Phila- 
delphia is lower than in any other major US metropolis. 
Food, transportation and lodging are notably more rea- 
sonable than in any other convention city. Ask any travel- 
ing salesman—he’ll tell you Philadelphia has a unique, 
small-town atmosphere. The pace is more restful, more 
wholesome, say many travelers. 

Of course, physically, the city is unusual too. It is a 
combination of the oldest and newest in architecture, cul- 
ture and city planning. The “skyscraper” part of town is 
packed into a tight little area of only a few blocks, from 
the major department stores starting at Eighth Street to 
apartment houses near Rittenhouse Square at 19th Street 
This area—only two or three blocks wide—runs mostly 
south from Market Street. City Hall, a Victorian master- 
piece, dominates the hub of Philadelphia—Penn Square 
and the great statue of William Penn towers over every 
other structure to give Philadelphia its unforgettable trade- 
mark. 


Historical Charm 


It’s been said that Philadelphia is everybody’s home 
town; the birthplace of independence, the workshop of the 
world, the city of homes and churches—a city belonging to 
every American as part of the great heritage left us by our 
Founding Fathers. 
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You Can Afford To Bring Your Wit 


To William Penn’s ‘‘Greene Towne’ 


The charm of old Philadelphia is found in the majesty 
and grace of its early buildings. You will get maps and 
tour-guide folders when you come to Philadelphia, so we 
will not burden this article with specific addresses, but 
merely point out places of interest, like the Old Custom 
House. This is regarded as one of the best examples of 
neo-Grecian design in the new world. The famous Christ 
Church was where George Washington worshipped. It 
represents Georgian architecture at its finest. 


Elfreth’s Alley, shown here, with its perfectly preserved 
colonial homes, still in use, will lift you out of the dazzling 
world of instrument technology back to the uncomplicated 
charm of early America. From these tiny homes of the 
average citizen of colonial days, you can travel only a mile 
or two west to Fairmount Park where, hidden away among 
the trees, lie beautiful colonial residences of the wealthy, 
now lovingly maintained as delightful reminders of ou 
past. Some were built before the arrival of William Penn 
in 1682: others as late as 1850. In a single morning you 
can visit houses on both banks of the Schuylkill River dis 
playing domestic architecture, decorations and furniture 
that show as nothing else can, how people of wealth and 
culture lived over the first 150 years of Philadelphia’s & 
istence. Be sure to get a folder entitled, “Philadelphia 
Early American Houses” published by the Fairmoutl 
Park’s Commissioners. 


Modern Sophistication 


On the high hills fringing Fairmount Park, north toward 
historic Germantown, you will see ultra-modern apartmett 
houses, great new structures embodying every convenient. 
There also, at the Falls of the Schuylkill, cluster low 
modern apartment units—gaily decorated residential sky- 
scrapers, with unique transluscent panels of red and blue 
and yellow—in cheerful contrast to the depressing slums 
they are replacing. 
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n we Philadelphians go to Williamsburg, Virginia, 
n the quiet charm abounding there. But we 

ly reflect that it is, after all a restoration while we in 
amu hia, and particularly in Germantown, have the 
Felete’s y Here, lining historic Germantown Avenue, 
real ~ al climbing from Wayne Junction to the top of 
vines Hill, still stand original colonial residences in all 
cr substantial charm—many marked with bronze tablets 
describing their history. Some are still private residences, 
owned by descendents of famous colonial families. Visit 
Germantown and Chestnut Hill and then swing over to the 
Main Line, further south and west, with its unforgettable 
tree-arched, winding roads, lined on each side by lavishly 
landscaped lawns, each vying to outdo the next. And, north- 
east of Philadelphia, lies Levittown, one of the world’s 
largest modern housing projects -with community play- 
grounds, swimming pools and shopping centers. 


Whe i 
we delight 1 


World Renown Gardens 

One other suggestion, before we get off the universally- 
interesting subject of homes: try to visit Longwood 
Gardens at Kennett Square, the estate of the late Pierre 
Samuel duPont. It ranks as one of the nation’s most 
distinguished show places, and was nearly 75 years in the 
making—from 1870 through 1954. The gardens have been 
open to the public since 1921. Thousands each year visit 
Longwood’s arboretum and flower garden the water 
garden with its beautiful fountains and waterfalls—the 
large conservatory, the largest of its kind in the country, 
with floral displays all the year round, and the magnificent 
electric fountains—the finest colored fountains in the 
world. Here is the ultimate in personal achievement of an 
estate—symbol of an age that is almost passed in America. 


Birthplace of American Democracy 


Many of our suggestions, you will note, involve use of a 
car or bus. But there is plenty to see—about 30 historic 
sites—within walking distance of your hotel. If you have 
not visited Philadelphia this past year, you will be amazed 
at the change near Independence Hall. The great civic 
clearing project has progressed for two blocks toward its 
ultimate goal of beautiful, historic Independence Mall 
running from Chestnut Street to Vine Street, between 5th 
and 6th Streets. Carpenters’ Hall stands out now as it 
never did before. Here, in 1774, the First Continental Con- 
gress met. Of course, everyone sees the Liberty Bell and 
Independence Hall; the home of Betsy Ross where the first 
American flag was made; Christ Church and the grave of 
Benjamin Franklin. But the district includes many lesser 
known shrines: the oldest bank building in America, the 
oldest Friends Meeting House, the oldest savings bank, the 
oldest US theatre now standing, the first American hospital, 
the only remaining Colonial Presbyterian Church, the oldest 
Roman Catholic parish in Philadelphia, the oldest Metho- 
dist Church in Philadelphia, and Old Swede’s Church 
(Gloria Dei), oldest in Philadelphia, and the oldest US fire 
insurance company. 


Art and Museums Abound 


Benjamin Franklin Parkway, running from City Hall to 
the great Art Museum, probably embraces the greatest con- 
centrations of man’s knowledge and world development to 
be found in the United States. The great Free Public 
Library must far exceed the dreams of Benjamin Franklin 
who founded the free library system in America. The 
Academy of Natural Sciences features life-like exhibits of 
nature’s wonders that have amazed children for many 
years. Next is the Franklin Institute where all the wonders 
of Sclence abound, with many exhibits on a do-it-yourself 
basis—just push a button and things happen. Here too is 
the famous Fels Planetariuin, where the wonders of outer 
space are demonstrated daily, in unforgettable reproduc- 
lions of the heavens. 


fi Finally, there is the great Art Museum, given over to the 
hest are of every nation, from antiquity to modern times. 
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ELFRETH’S ALLEY—A walk down this Street, 
almost tco narrow for modern cars, takes you back 
300 years. 


CARPENTERS’ HALL — where the first Continental 
Congress met in 1774. 





69 











BENJAMIN FRANKLIN — Philadelphia’s greatest 
citizen, dominates the Franklin Institute of modern 
sciences. 


Here you can lose the world in a Japanese garden or 
wander through a noblewoman’s house, marvel at the cul- 
ture of the ancient Greeks, or smile at the ornate Victorian 
period. Right near the Art Museum, down at the edge of 
the Schuylkill River, is the Philadelphia Aquarium. The 
marvels of the under-water world pass before your eyes 
through window tanks. 


Across the river is the first Zoological Garden in America. 
In recent years this has been modernized to the concept of 
displaying animals in their natural habitat. You meet the 
denizens of the forest and the birds of the air and the 
reptiles almost on common ground, but not quite, because 








always there is a safe moat or inconspicuous b 
tween you and an embarrassing encounter. 


arrier jy. 


Night Life 


Of course, there is nightime entertainment in Phi 
phi—theatres and night clubs, and the world renowned Phi 
adelphia Orchestra (if it is back from the Brussels Pair 
There are dozens of charming restaurants serving Russia 
French, Chinese, Japanese and good old American CUising 





..- Bookbinders at 2nd and Walnut is famous for Seafood: 
Arthur’s is famous for steaks and there are plenty of Hon 
& Hardart automats. The first one in the Country is gtjy 
running on Chestnut St. below 9th. And, best of all, yoy 
won’t get rocked and rolled. You’ll have money left tor a 


pleasant trip back home. j 


On the weekend before or after the ISA Conference, why 
not visit historic Valley Forge, just 20 miles out of Phils 
delphia where George Washington spent a critical wint, 
with his troops. Here you will see examples of log cabins 
that were their barracks, Washington’s headquarters, and 
headquarters of other famous Revolutionary generals as 
well as the remnants of the trenches and fortifications » 
the crest of the beautiful rolling hills. 


Come to the ISA Conference in September 


Come to Philadelphia in September and you will fing 
William Penn’s “Greene Country Towne” is reborn—a grej 
open-air museum of colonial charm—plus all that is ney 
in civic planning. New expressways encircle old Philp 
delphia, carrying traffic through and around the city. Mud 
of this will make your driving easier than ever befor 
if you are coming by car. If you are coming by plane, there 
are 375 daily domestic and overseas flights in and out of 
the Philadelphia Airport—one of the most modern ani 
busiest in the world. 


Many of the services you accept as part of your every 
day living were initiated in Philadelphia. The first sky 
scraper was built here in Victorian days. Ice Cream ani 
Scrapple originated here. Public fire protection, postal 
service, free libraries, hospitals, and, last but not least, 
our way of life as epitomised by the Declaration of Inde 
pendence. Innovations are still under way today in this 
unique “Big Country Towne.” So, come to Philadelphia in 
September and see not only the ISA Instruments Exposi- 
tion, but what’s new in architecture, transportation and 
civic planning—things that affect your everyday life in 
your own community. 














PHILADELPHIA 
ART MUSEUM 
— crowning 
glory of 
the Parkway. 
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A monthly report of Foundation 
Instrumentation Education 
activities by its 
Lloyd Slater 


for 
and Research 
Executive Director, 


Educators to Define the Instrument Semi- Pro-- 


» his present status 
p his formal training 


PHILADELPHIA, Pa., Sept. 17, 1958. Educators— 
university, technical institute, vocational, industria!— 
will converge this day on one of the most urgent man- 
power problems of our age, that of recognizing, defin- 
ing, and producing qualified engineering semi-profes- 
sionals. 

This big problem will be handled in an audience- 
panel workshop at the forthcoming 13th Annual Instru- 
ment-Automation Conference and Exhibit at the Con- 
vention Hall in Philadelphia. Three basic aspects of 
the problem will be explored formal'y: 


|—THE NEED FOR QUALIFIED SEMI-PROS 


The Broad Need: Dr. Carl Werwath, President of the 
Milwaukee School of Engineering, will air the latest 
thinking of educators on America’s need for formally 
trained engineering semi-professionals or technicians. 
The Specific Need: Thomas J. Rhodes, Manager of 
Process Development in U. S. Rubber’s Research Center, 
will deal with industry's acute need for semi-pros skilled 


in instrumentation. 


ll—MEANS FOR MEETING THE NEED 


The Broad Means: Dr. Kenneth L. Holderman, Assis- 
tant Dean of Engineering at Pennsylvania State U, will 
offer an up-to-date look at the post-high school techni- 
cal institute and its potential for producing qualified 
instrument semi-professionals. 


The Specific Means: William H. Furry, Director of 
Training for the Foxboro Company, will evaluate the 
tole of the instrument and control maker in producing 
the needed semi-pros. 


MEMBERS OF THE PANEL 


Pictured on the right are three ~embers 
of the September Panel: Karl Werwath 
8 nationally known for his efforts in 
behalf of semi-professional education 
Ken Holderman is Ch in 

American Society for Engineerir 
cation’s Technical Institute Divis 
Bi Purry has long pioneered the 
o% more formal, academic approaches 
in industrial education; J. T. Rhodes 
oa Pictured) is the author of the first 
a text on industrial instrumen- 
th n; John Hrones is well known in 
y© instrument field for his work in 
this area while a Professor at 
- taannlee combines a background 
with ment design ind application 
SA 8 new educational function at 









Karl Werwath 
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> his needs 
> his in-industry training 


lil—- CATALYSTS FOR THE REACTION 


The Broad Catalyst: Dr. John Hrones, Vice President 
of Case Institute of Technology, will consider the role 
that higher education can play in furthering the concept 
of engineering semi-professionals. 
The Specific Catalyst: H. S. Kindler, Education Direc- 
tor of ISA, will examine the contribution that the society 
and the instrument engineer in industry can make. 

Facing this panel, which will be moderated by Lloyd 
E. Slater of FIER, wiil be an audience representing all 
facets of the field. On hand will be college professors, 
technical institute instructors. industrial training people, 
ISA section members, vocational and secondary school 
educators. Out of this unique assembly should come 
searching questions and thoughtful answers—and a 
natural rapport which could lead to a program of na- 
tional action involving all groups. 
A Format for Feedback 

The September one-day session is designed to stimu- 
late this action. Its formal papers will eccupy only one- 
half of the morning; the rest of the forenoon will be 
devoted to questions from the audience and to informal 
panel and floor discussions. In the course of this give- 
and-take, several major or controversial points surely 
will arise. Before the workshop convenes for lunch, 
these issues will be clearly identified and assigned to 
workgroups which will deliberate on each problem in 
the early afternoon. At 3 p.m. the session will formally 
reconvene and reports from these workgroups will be 
aired. Since the prime objective of each workgroup 
will be to suggest future action to solve its problem, 
there is a very fine chance that the good thinking stimu- 
lated by the meeting wil! be perpetuated. 





Bill Furry 


Ken Holderman 
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Low Cost Translations of Leading Sovie; 
Control Journal Available thru MIT-ISA 


The leading Soviet automatic con- 
trol journal Avtomatika i Telemekha- 
nika (Automation and Remote Con- 
trol) is now available in English 
translation at a nominal subscription 
rate, made possible through a grant in 
aid to Massachusetts Institute of Tech- 


nology from the National Science 
Foundation, with distribution being 
handled by ISA. 

The launching of the first Soviet 


satellite, followed closely by a second, 
forcefully brought home the fact that 
the U. S. was sadly out of touch with 
Russian scientific progress. While U. S. 
scientific developments were readily 
available to Russian scientists work- 
ing in the same fields, news of Russian 
breakthroughs have come by word of 
mouth or through more startling chan- 
nels—as the launching of the satellite. 
Eisenhower Stresses Importance 

The importance of complete, cover to 
cover translations cannot be mini- 
mized. President Eisenhower stressed 
this in his most recent addresses—if 
our scientists are to exert their fullest 
potential, they must know what other 
scientists in other countries are doing. 
But one of the most prohibitive factors 
in acquiring translations has been 
their high price. 


Cost Reduction 

Avtomatika i Telemekhanika is con- 
sidered to be the leading Soviet jour- 
nal in the automatic control field, and 
the object of the present translation 
program is to make it available in 
Onglish to a much wider group of 
American readers. The Journal had 
previously been translated and sold by 
Consultants Bureau, Inc. at subscrip- 
tion rates as high as $185.00 a year. 

Under the new program the transla- 
tion and printing will still be carried 
on by the Consultants Bureau, Inc. but 
it will be distributed through ISA at 
considerably reduced subscription 
rates made possible by the grant in 
aid to MIT from the National Science 


Foundation. New subscription rates 
will be: 
Per year (12) issues) 
General: U.S. and Canada......... $30.00 
I eR ee a ob so 'v:e ok 46 0.00 3.00 
Libraries of academic and other non- 
profit institutions: 
OF Se Ee $15.00 
a ER $18.00 
ER a ee er $3.50 


Behind the Program 

MIT’s sponsoring committee for this 
project is made up of W. N. Locke, 
Head of the Department of Mod- 
ern Languages and _ Director’ of 
Libraries, chairman; R. M. Fano, Pro- 
fessor of Electrical Communications; 
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and J. B. Wiesner, Director, Research 
Laboratory of Electronics. Participa- 
tion by ISA has been under the direc- 
tion of the Publications Committee, 
specifically a subcommittee consisting 
of N. Cohn, chairman, and Jere Brophy, 
with the assistance of W. A. Wildhack, 
National Bureau of Standards and 
ISA’s Research and Development Com- 
mittee. 


Publication 

Publication and distribution of the 
translated journal under the new 
auspices will begin with the Russian 


Volume XVIII, No. 1, of January 1957. 
The first two issues have already been 
translated and the bound translations 
were ready in early May. The third 
and fourth issues will follow prompt- 
ly. It is anticipated that all twelve of 
the original Russian 1957 will 
have been distributed in English trans- 
lation before the end of 1958. 
The Reader Can Judge 

In the past, only certain articles in 


issues 


some Russian journals were trans- 
lated. Translations on a_ selective 
basis—-selected by one individual—are 


certainly not desirable. The reader 
of the translation was forced to accept 
the judgment of the translator on what 
was important or valuable. A good 
example of this—front and back cov- 
ers of the Soviet journals often were 
not translated. It has since been dis- 
covered that valuable information, 
such as bibliographies, appeared on 
these covers. The translations avail- 
able are unique in that they are com- 
plete, cover to cover translation. In 
this way, readers may decide for them- 
selves the status, scope and importance 
of the Soviet work being done. 
Tables of Contents 

The contents of the first two transla- 
tions available now at reduced 
are: 


cost 


JANUARY 1957 


The Approximate Derivation of Partial 
“‘Sliding’”’ Periodic Modes in Relay Con- 
trol Systems. 

Oscillatory Processes (Ramp 
Automatic Control Systems. 

Study of Pulsed Contactor 
Control System Dynamics. 

Generalization of the Dynamic Equations 
for a Complex Power System and a 
Stability Analysis by Electronic Com- 
puter. 

Transients in Contactor Systems. 

A Method of Determining Desired Log 
Frequency Characteristics. 

Supply-Voltage Dependent Zero Shifts in 
Magnetic Null Detectors. 

Determination of Hydraulic Loss Coef- 
ficients in Throttle Resistances in Hy- 
draulic Systems. 

Some Aspects of Pneumatic Extremum 
Controller Design. 

Comments on A.V. 
“Raising the Operational 
Automatic Controls.” 


Action) in 


Automatic 


Maiorov’s Article 
Safety of 


a 
| 
——_ 





Automatic Control Congress in Hej 

berg: The “Chronicle” noted ag the i 
item in the January 1957 Contents jg 

report by the Soviet delegates to ; 
Automatic Control Congress held ‘t 
Heidelberg in September 1956 and att ‘ 
ed by 13 engineers from the Ug, e 


FEBRUARY 1957 


Determination of Periodic Modes in Sy. 
tems with Piecewise-Linear ¢ 
teristics, Composed of Segments 
lel to Two Specified Straight 

Correction of 
with Antisymmetric Cross Con 

Speed Regulation of Three Phase 
duction Motors Using a Bridge-Typ 
Transducer. 

A Method for the Synthesis of Computing 
and Control Contact Circuits, 

Stable Operation of Two-Phase Inductin 
Motor with Negative Velocity Feedbay 

Reducing the Lag of Magnetic Amplific: 
by introducing Derivative Feedback 


Pulse Regulation ) 





Session of the Academy of Sciences of th 
USSR on Automation: The News ity 
noted in the February 1957 Contents 
an ll-page summary of a session q 
Automation held by the Academy ¢ 
Sciences at the Moscow State Universiy 
in October 1956 The report indicats 
the session was attended by approximate. 
ly 2000 scientists and engineers, and & 
velopments in automation were discuss 
in the following fields: 

Section 1—Fundamental Problems ¢ 
Automatic Regulation and Control. 


Section 2—-Scientific Foundations of th 
Design of Technical Means of Autom 
tion 

Section 3—Scientific-Technical Problem 


in Automatic Electric Drive. 
Section 4—Theory and Methods ¢ 

Calculation and Design of Mechanism 

for Automatic Machines and Automat 


Lines 

Section 5—Scientific Problems in Tee 
mechanization of Manufacturing Pre 
esses 

Section 6—(Joint) All-out Automatia 


tion of Manufacturing Processes. 


Readers’ Feedback 

Readers of the translations are it 
vited to submit their comments al 
questions on the translated articles ts 
ISA Journal for publication in & 
“Letters” column. Replies to thes 
letters, comments and questions asf 
ceived from the Russian authors wi 
also be published. 

The new program undertaken y 
MIT, National Science Foundation a 
ISA is a service to American sciett 
and industry. Wider distribution ¢ 





the translated journal, which this pla 
makes possible, will keep Ameri 
scientists and engineers in instrumé | 
tation and automatic control up *) 
date on work in these fields being * 
ported in the Soviet Union. 


—) 





If you wish to know more about | 
the translations or wish to & | 
ter your subscription at the | 
duced rate made possible by the | 
MIT-ISA plan, write directly % | 
ISA, 313 Sixth Avenue, Pitt 
burgh 22, Pa. . 
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Bryan Gets New Job 


The Executive Board has approved 

pointment of Floyd E. Bryan as 
- i of Aeronautical Division, 
suandards & Practices Dept. 











Floyd E. Bryan 


In accepting the appointment, he 
commented, “My present plans for the 
Department are, of course, in the for- 
mative stage. However, preliminary 
effort will be in the direction of sur- 
yeying existing standardization work 
being done by Air Force, Navy, 
IRTWG, AFTRCC and others to avoid 
duplication of effort and possibly to 
make use of their findings to guide our 
efforts.” 

Bryan is a recognized authority in 
matters aeronautical and in 1957 was 
called as an expert technical witness 
before FCC in behalf of the Aeronauti- 
cal Flight Test Radio Coordinating 
Council. He is test project engineer 
on missiles for the entire testing 
division, Douglas Aircraft. 


The following are approved hotels, 
their rates and available accommoda- 
tions for the 13th Annual ISA Con- 
ference-Exhibit, September 15 through 
19 in Philadelphia: 


_Adelphia—single, $6.50 to 8.50: double. 
$10.50 to 13.00; twin $12.50 to 16.00 
Barclay—twin, $13.00 to 18.00: 2 ins 
: » Pio. oO >; « twins 
With bath for 4, $30.00 to 32.00: 
$40.00 (2—$60.00 BR.) 

*Bellevue Stratford—single, $10.00: dou- 
ble, $15.00; twin, $15.00 to 17.00: 2 twins 


suite, 


with bath for 4, $22.00: suite’ 25.00 to 
45.00, , ~ 

1eenamin Franklin—sinczle, $8.00 & 
‘"; double, $13.00 & 14.00; twin, $15.00 


& 16.00; suite, $20.00 and up 
Brierhurst—sinecle ‘ ' 
twin, $12.00. Single, $6.00; double, $9.00: 
Broadwood—single. $8 95 _ 
"Ch a Ss Coens, 99.28; 
erry Hill (He oe ; , 
$14.00 to 18.00. addonfield, N. J 
1 Drake—double, $12.00; twin, 
5.00: Suite, $20.00 to 28.00 
Essex—sincle mat ae 
$10.00 to ingle, $6.50 to 7.50: 


twin, 
$14.00 to 


double, 


; 11.00; twin, $11.00 to 9 
triples, $16.00; suite, $22.00. 13.00; 
Hamilton Court—double, $10.00: twin 


$8.00 to 11.00. 


parlyn—double, $8.00; twin $9.00. 
ble 00 single, $7.00 & 8.00: dou- 
Suite, $25.00. 10.50; twin, $12.00 & 14.00: 
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Kindler to Direct 
Educational Services 


Herbert S. Kindler’s April 8 appoint- 
ment as Director, Technical and Edu- 
cational Services signals a further ex- 
pansion of membership services. Kind- 
ler assumes this post in addition to his 
technical program responsibilities. 





Herbert S. Kindler 


He will work closely with ISA’s ed- 
ucation committee, headed by J. C. 
Groenewegen, and will stimulate, or- 
ganize, direct and coordinate a com- 
prehensive program of educational 
services at both the section and nation- 
al levels. The Society’s educational 
program will stress activities of direct 
benefit to ISA members. 

Kindler brings to this post a dirth 
of experience. He is an MIT graduate, 
a professional registered engineer in 
New York State, author of technical 
papers related primarily to the petro- 
leum industry, and holds patents pri- 
marily in electronic potentiometry and 
flow measurement. 


National Conference Hotel Information 


Normandie—double, $8.00: twin, $9.00 & 
10.00; triple rooms, $12.00; room for 4, 
$15.00. 

Penn Sherwood—single, $6.50; double, 


$10.50 & 11.00: twin, $12.00 & 14.00: suite 


$18.50 to 26.50 


Robert Morris single, $6.50; double, 
$8.50 & 9.00; twin $10.00 

St. James—double, $10.00 & 11.00; twin, 
$11.00 & 12.00; 2 twins with bath for 4, 
$18.00; suite, $20.00 

*Sheraton—single, $9.85 to 18.00; double 
$13.00: twin, $15.00 to 19.00: suite S97 00 
to 37.00 

Sylvania single, $8.00 & 9.00; twin, 
$12.50 & 14.00; suite, $25.00 

Walnut Park Pilaza—double, $11.75 
twin, $12.00; suite, $15.00 

Warwick—single, $12.00 to 14.00; twin 
$15.00 to 18.00; suite, $28.00 to 35.00 

Walt Whitman (Camden, N. J.)—singl 
$6.50; double, $9.50; twin, $11.00 & 14.00 


suite; $19.00. 

Your requests for accommodations 
should be sent at the earliest possible 
date to ISA Housing Bureau, Conven- 
tion & Visitors Bureau, Philadelphia 7, 


Pa. This will assure you a definite 
reservation. When writing, indicate 
three choices. 

*Headquarters Hote 


Savannah Conference 
Spotlights Education 


Education took the spotlight at the 
Fourth Annual Southeastern Regional 
Conference and Exhibit, held March 
26, 27 and 28 at the De Soto Hotel in 
Savannah, Georgia. The meeting was 
hosted by ISA’s Oglethorpe Section. 


was primarily for 
instrumentation 


The conference 
those associated with 
for pulp and paper and chemical in- 
dustries. But underlying the indus- 
trial aspects of the conference was the 
education theme, taken up by the 
keynote speaker Dr. Vernon Crawford, 
professor of physics and research, Sa- 
vannah Institute of Technology, and 
carried along by subsequent speakers. 
Dr. Crawford indicated that this coun- 
try has a challenge to meet in this 
space age by keeping up with and forg- 
ing ahead of the Soviet Union. 


Miss Naomi Gardberg, principal, 
sJenjamin Franklin High School, New 
Orleans, Louisiana, furthered this 
theme by telling attendees what New 
Orleans is doing to educate their men- 
tally gifted children. 


Those planning the conference in- 
vited selected students from area 
schools to view the exhibits and were 
well pleased at the interest the stu- 
dents expressed. All exhibitors were 
extremely cooperative in explaining 
the equipment and in answering the 
students’ questions. 


Attendance at the exhibit was esti- 
mated at well over 500: conference 
meetings were well attended and in- 
terest in the papers presented was 
high—further proving that the South- 
eastern Reg becoming the 
prime’ instrument 


Southeast. 


is fast 
activity in the 


ional 


Special credit goes to the Oglethorpe 
Section which hosted the event and to 


members of the committee who 
planned and executed this top-flight 
conference: A. H. Morris, I. A. Phil- 
lips, J. R. Upson, J. F. Odom, R. R. 


Newton and W. K. Stallings. 





A group of Savannah area students 


listen intently 2s an exhibitor fills 
them in on the operational principles 
of his equipment. The students were 
guests at the Southeastern Regional 
Exhibit. 
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Design of Convair’s Air Force jet bomber depends on modern flight test instrumentation. 


How to Cure 


This was the common denominator 
of more than 500 engineers who braved 
continuous rain and fog to attend 
ISA’s 4th National Flight Test Instru- 
mentation Symposium at the Park 
Sheraton in New York on May 5, 6, 
and 7. 

With today’s supersonic aircraft and 
hypersonic missiles, more and more 
data on design and performance is 
wanted. The result is a magnitude of 
data that staggers the test engineer. 
The problem of technological data in- 
digestion grows critical. C. R. Dietz, 
a Martin Aerodynamics Design Spec- 
ialist phrased it accurately—‘‘We must 
determine if our demands for data are 
outstripping our ability to collect and 
analyze it. My company, for example, 
has experienced a threefold increase 
in data measurements—from 400 per 
model in 1945 to 1200 in 1955.” The 
test engineer is faced with the problem 
of integrating the information needed 
by various design groups and still 
keeping the job of measurement, 
transmission, data processing and re- 
porting within the bounds of economy, 
time and accuracy. 

The annual ISA Flight Test Sym- 
posium has developed to be the fore- 
most meeting of its kind in this coun- 
try. As with past meetings, this 4th 
meeting provided a forum for the de- 
signer, test engineer, and instrument 
specialist from the military services, 
the aircraft manufacturer and the in- 
strument manufacturer. Over 30 major 
technical papers were presented by 
nation’s leading aeronautical instru- 
ment specialists. In addition there 
were 16 informal workshop sessions 
where individuals discussed hundreds 
of problems ranging from transducers 
to digital computers. World famous 
Capt. Ivan C. Kincheloe, Jr., USAF 
Test Pilot who is scheduled to fly the 
X-15, was the Tuesday evening ban- 
quet speaker. While upholding the 
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DATA INDIGESTION 


importance of the pilot in aircraft 
testing, he paid considerable respect to 


modern instrumentation. 

The meeting clearly indicates that 
fully automatic data acquisition and 
processing, using magnetic tape and 
high speed computers is one answer 
to data indigestion. Considerable 
progress was reported by the Air 


Force, the Navy, the Martin Co., Con- 
vair, Boeing, and Douglas in the area 
of automatic and semi-automatic data 
acquisition and processing. 

Flight testing is big business and 
important business. The Dept. of 
Defense is expected to spend $10.5 bil- 
lions for aircraft and missiles in 1958. 
Every design must be tested—and it 
costs. For example the Navy reports 
that the instrument installation alone 
for one test aircraft will cost up to a 
half a million dollars. It is estimated 
that more than 10,000 engineers and 
technicians are exclusively engaged in 
aeronautical flight testing and data 
processing. It’s up to the flight test 
engineer and his command of modern 
instrumentation to provide the answer 
on performance of man-made machines 
that weigh tons and move through 
space faster than a rifle bullet. 


We Must Make Instrumentation 
More Important 


The opening session on Monday 
morning included presentations by six 
authorities on the subject of instru- 
mentation economics. Dr. C. S. Draper, 
Director of MIT’s’_ Instrumentation 
Laboratory kKeynoted the session with 
a simple but profound statement—“in- 
strumentation is important, it must 
stand on its own feet—not an adjunct 
to other technologies — it is not a 
step-brother to electrical, electronic, 
and mechanical fields—it deserves dig- 
nity and importance.” He urged those 
who design, make, apply and use in- 








aa 





struments to accept their respongij 
ity to dignify their profession by w 
tion, word, and deeds. 

In discussing instrumentation 
nomics Mr. W. Barrett, Project Eng. 
neer of Avro, pointed out factor} 
cost evaluation that can be used} 
any instrument group. In order of ip 
portance he considers the followix 
elements pertinent in evaluating th 
true cost of instrumentation. (1) » 
curate assessment and precise defi 
tion of the job to be done (2) adequi 
long term planning (3) degree ¢ 
flexibility inherent in the equipma 
design (4) accurate estimate of initid 
capital expenditure, operating com 
and installation costs. 

Flight test instrumentation com 
are high and getting higher. I@ 
pears that these rising costs are fom 
ing the military services and cont 
tors to take a closer and more stitt 
tific look at this picture. This m 
help to achieve greater efficiency al 
relieve the data indigestion proble 
Commander Carl O. Holinquist ¢ 
Navy Bureau of Aeronautics says 
this day of austerity a careful revie 
is being made of contractor instrumé 
proposals. Of particular interest! 
contractors is a project of the Mm 
to standardize telemetering and @ 





handling equipment for flight @ 
facilities at the Naval Air Test Cenltt 


Tape Is On the Way Up 


The annual ISA Flight Test 5 
posium can be credited with mm 
achievements in the field of aeronatt 
cal flight testing. Previous meetili 
have helped to promote and si 
standards for use of magnetic tape? 
data acquisition. Due to the 
expanding use of tape, the second @ 
of the New York Symposium was & 
voted to reports on use of tae ® 
tems. 
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ighli of this session was a 
ogyn Paul O. Lindfors of 
~ Air Force Base on the prog- 
ress of project DATUM—an Air Force 
for design, construction, In- 
tion and evaluation of an in- 
ted data acquisition system. The 
was first reported at the 1954 


aa in Wichita. The heart of 
iis system! jis an airborne magnetic 


data acquisition system. It has 
installed and tested in the F-102 
and F-80 jet fighters. A part of the 

| project includes a central ground data 
| ing station. The object of the 
ject is to come up with a system 

for fast processing of large quantities 

| of data with accuracy, speed and with- 
| out manual reading and handling of 
any data. This project has resulted 

in a new approach to the problems of 

accuracy, range splitting, resolution, 

’ frequency response, test parameters, 
analog vs digital, tape vs oscilloscope 
and photopanel, and many other fac- 










tors. 
Another instance of the importance 


of the ISA Flight Test Symposium is 
reporting of the Boeing Seattle Divi- 
sion’s airborne magnetic tape record- 
responsitit ) ing system and a digital processing 
ton by#) facility. It is dubbed LLLS-PWM 
; magnetic tape system—transducer out- 
tation ey puts are commutated at low levels and 
rect Bt} iow speeds, and are recorded on mag- 
factors 4 netic tape in sequential pulse width 
© used} modulated form. It was used with 
rder otis} ‘fair success on the KC-135 flight test 
followig,} program and is now being used with 

tating th} good results on the commercial 707 
- (1)®) test program. The program was first 
ise deft discussed at the 1954 Wichita Flight 
} adequar Test Symposium. The system was 
degree « designed with object to permit publi- 
quipmes} cation of flight test data within 24 
of initia hours after flight, with considerable 
ing CF reduction in data processing costs. 
| A. T. Snyder of Boeing listed 7 con- 
‘on cmt ditions for the system (1) single sys- 
It #§ tem to handle greatest work load with 
are for no attempt to provide an all purpose 
—_ system. (2) utilize existing digital 
Phis me computing facilities with no interme- 
diate storage such as punched cards. 

—_ (3) work with DATUM system and 
D others to make equipment compatible. 
quist « (4) use transducers already in com- 
Pp = use—did not use individual ampli- 
reall rs for every channel. (5) tele- 
crest bh Tins not to be used. (6) use 
: commercially available equipment to 





“a keep development time and cost down. 
at (7) develop system in time for KC- 
aa 135A and 707 flight test programs. 


The airborne system accepts 420 
transducer outputs and samples each 
2% mes per second. Eight million 
st Sr Pama can be recorded on one 2500 
r* ra reel of tape for a two hour flight. 

a system has been in operation since 
vetiln aaeaber 1956. It has operated in 
ao ore than 195 flights with 70 to 130 

annie for KC-135 testing. It is now 

rapi > pd on 707 flights with 204 chan- 
nd - As of October 1957, data process- 
nt ~ oa averaged 2% days and cost 
pe a f135.00 1000 points, compared with 
wy Per 1000 points with oscillo- 

Sraph data and $225.00 per 1000 points 
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for photo panel data. Boeing engi- 
neers claim the magnetic tape PWM 
system is as accurate as oscillographs, 
strip charts, and photo panels, provided 
proper consideration is given to ac- 
curacy, resolution and frequency re- 
sponse. 


Semi-Automatic vs Automatic Systems 

As more data is demanded and the 
cost for flight test instrumentation 
goes up, flight test engineers are in- 
terested in the cost comparisons of 
semi-automatic and automatic airborne 
systems. John A. See of Boeing- 
Wichita Division presented facts on 
this subject. In establishing condi- 
tions for the cost comparison, he indi- 
cates flight measurements fall into the 
following categories—20% of measure- 
ments will be temperature, 30% will 
be pressure, 30% will be strains and 
displacements, and 20% will be mis- 
cellaneous voltages, etec., to support 
flight test data. The cost figures in- 
clude all man hours and equipment 
cost, instrument design and installa- 
tion, and preparation for the first 
flight. Semi-automatic equipment cor- 
responds to oscillographs, photo re- 
corders and strip chart recorders. 
Automatic systems are considered to 
be magnetic tape and affiliated com- 
ponents. 

Automatic system equipment costs 
rise more sharply with increased 
points of measurement than do equip- 
ment costs with semi-automatic sys- 
tem. At 400 points of measurements 
the automatic system cost is about 
30% more than the semi-automatic 
system. With additional measurements 
the cost increases proportionally for 
both systems, making cost vs points a 
linear relationship. With the same 
degree of complexity, the man hours 
for preparing a semi-automatic sys- 
tem are almost equal to the man hours 
for preparing an automatic system. 
Mr. See concluded that his study did 
not consider cost and time factors for 
processing data, however, it is gen- 
erally agreed that time saved with au- 
tomatic systems is the prime justifica- 
tion for use of this system. 


A Job Well Done 

The 4th ISA Flight Test Symposium 
was a very successful meeting. Credit 
goes to Dr. Ralph H. Tripp, Grumman 
Aircraft, the General Chairman and 
his committeemen: Program Panels, 
H. W. Royce of the Martin Co.; Work- 
shops, John Hermayer of Republic Av- 
iation; Proceedings, John K. Stotz, Jr. 
of Grumman Aircraft; Finance, Don- 
ald Shergalis of Grumman Aircraft; 
Publicity, Alonzo R. Parsons of Min- 
neapolis - Honeywell; Arrangements, 
Herbert Waldeck of CEC; Banquet, 
Fred S. Korb of Wild & Associates; 
Registration, Warren J. Kenney of 
Grumman Ajircraft; Speakers’ Host, 
Adelbert C. Plautz, of Republic Avia- 
tion; Ladies Program, Shirley Hall; 
and Art, Edward J. Kangesier. Walter 
G. Gabriel of Convair is Director of 
ISA Aeronautical Division and Harold 
T. Nobel of Boeing is Chairman of ISA 
Flight Test Committee. 





TAPE SPECIALIST — Three of 
the Tuesday panel members dis- 
cussing progress of magnetic tape 
data systems. (left to right) Lt. 
Paul D. Lindfors, USAF Edwards 
Air Force Base, who reported on 
project DATUM; H. W. Royce, 
Chief Instrumentation Engineer, 
the Martin Company, panel chair- 
man; and Walter J. Gabriel, of 
Convair and chairman of ISA’s 
Aeronautical Division, who spoke 
on tape recording systems. 





ANALOG VS DIGITAL—Bernard 
S. Benson, President of Benson- 
Lehner Corp., leading a workshop 
session on “analog vs_ digital, 
which, when, why.” One of the 
more popular afternoon workshop 
topics, this session stimulated 
practically every participant to 
voice his views. The only agree- 
ment was a statement of the prob- 
lem—which contributed to a 
healthy discussion. 





HYPERSONICS — with aeronau- 
tics now moving into the thous- 
ands-of-miles-per-hour region, the 
problem of missile re-entry pre- 
sents entirely new concepts of 
design and performance. Dr. D. 
Bershader, of Lockheed’s missile 
Systems Division, presented a 
very excellent report of laboratory 
investigations in this field at the 
Wednesday panel session. 
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PRESIDENT’S LETTER 


by Dr. Robert J. Jeffries 


President, Instrument Society of America 


Dear ISA Member: 

In my last month’s letter, I 
which led ISA to establish the Foundation for Instrumen- 
tation Education and Research (FIER). This month, I 
would like to elaborate on the educational policies of the 
society and the foundation. 

The educational and research 
proved by our Executive Board are: 

1. To stimulate educational and research activities in the 
broad field of instrumentation. 

2. To participate in and offer leadership in activities 
related to education and research in the field of instru- 
mentation conceived and/or conducted by others. 

3. To conduct programs and provide services which will 
meet the educational needs of our members. 


reviewed the circumstances 


objectives of ISA as ap- 


4. To provide services through the society or through 
others, which will promote and advance instrument re- 


search. 

A careful analysis of the above four objectives reveals 
that we address ourselves to stimulating educational re- 
search in the total field of instrumentation and to attempt- 
ing stimulation of cooperation with any group within or 
outside the framework of the society. We offer to partici- 
pate in programs and activities of others, and we offer lead- 
ership in activities related to education and _ research, 
whether they be conceived or conducted by 
others. 


ourselves or 


Service to Members Comes First 


We assume an obligation to conduct programs and 
vide services which will meet the specific educational needs 
of our members, and of course, groupings of our members, 
whether they be sections, divisions or committees. We also 
assume an obligation to provide services through the 
ciety, or through others, which will promote and advance 
instrumentation research. Thus, we may offer services to 
the general field of instrumentation and, in particular, to 
advance instrumentation research through cooperative ar- 
rangements. These arrangements might be with other 
societies, with government agencies, or even with commer- 
cial organizations. These are the broad objectives of ISA 
with regard to education and research. 

The specific programs that the society undertakes in 
these areas are approved by our Executive Board. They 
obviously include participation and support by the society 
in the organization and programs of the Foundation for 
Instrumentation Education and Research. The educational 


pro- 


SO0- 


and research and development committees within the so- 
ciety implement the above objectives with respect to the 
needs of the society’s own members, and act to meet these 


needs through the established organizational structure of 
the society. Thus, ISA Committees are concerned princi- 
pally with meeting the needs of our own members, and do 
this by working through our national divisional structure, 
district structure and local sections. 

Thus we see that ISA attempts to implement its educa- 
tion and research objectives along two patterns. 
First: for educational and research external to 
our own membership, we are contributing to the foundation 
in the hope and belief that FIER can, at this time, more 
effectively use whatever resources we can make availawle 
toward furthering ISA’s educational and research objec- 
tives in the broad field of instrumentation. 


basic 


concerns 
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Secondly: for the educational activities within the » 
ciety itself, we look to our Education Committee and oy 
Research and Development Committee; and now to th 
services of the personnel of our headquarters Office. They 
groups will work directly with the organizational Units 
within ISA, to develop educational and rese 


arch services y 
value to our own members. 


The Job of the Foundation 

The field of activity of the foundation and the Probleny 
that it faces are of great magnitude. For this reason, FIR} 
is primarily a catalytic agency rather than a direct endow 


ment organization as are many philanthropic foundatigy 
; 


FIER, however, extends its influence in three ways: 

1. By Directing and Encouraging Expenditures of Othe 
A major function of FIER is to direct and encourage & 
expenditures of others into research and education in} 
strumentation. In this work it is not necessary for fyb 
to pass through the foundation itself, although it woulds 
glad to accept and pass such funds on to others. Ing 
case, FIER prefers to remain in the background and leap 
the credit of origin of the funds in the hands of the origin 
donor. 

2. By Acting as a Organization: Because of th 
special competence of members of the board of the fount 
tion, and its close liaison with the technical capabilities @ 
the Instrument Society of America, FIER has the inhers 
function of service to offer to its field. That is, it wi 
accept grants from a foundation, a government organiz 
tion, or a private organization in return for carrying ow 
specific study and reporting in a field where private i 
dustry would not wish to operate and for which FIER ts 
special competence. 

3. By Direct Fellowships: In view of i 
primary function as a catalyst, any activities in which 
foundation spends its own money are viewed carefully a 
with long range planning in mind. As a policy, FIER® 
quires that requests for its funds are made in such aW 
that its board will clearly see how such funds are used ff 
seeding, what possible other agencies will follow-up #! 
result of the expenditure, and how FIER itself can folle 
up to insure that the expenditure will lead to the increas 
activity of others. 

FIER programs are guided by its Board of Trustees @ 
the full-time an Executive Director and set 
tary. The trustees are drawn from education, indus} 
research and government, and will shortly include twellj 
four three-year members. The board of trustees meets? 
general session three times a year and its executive a 
mittee about each month Progress in individe 
projects is encouraged by special committees within th 


Service 


Grants and 


services of 


once 


foundation. 

A good measure of FIER’s program over the next seve 
years will rest upon its ability to attract funds to activi 
outside the foundation. However, by increasing the ex 
of its own resources, FIER can in turn increase the ri® 
and depth of its own projects and services. The long ralt 
plans of the foundation are to grow in both directions: * 
increase its activities and influence as a catalyst in its™ 
and to build its own ability to conceive and run 
projects that could not be carried out by other orgalilt 
tions. 


ISA Jou 
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= MEETING PREVIEWS 





Ee 





thought-provoking and 
i -linear 

qd new concepts in non- 
ve etics and magnetic amplifiers 
will be featured at the 1958 Special 
| Conference on Non-Linear 


Challenging, 


cs ; 
~ wee and Magnetic Amplifiers 
(STC). Slated for August 6 through 


gat the Hotel Statler in Los Angeles, 
the 1958 STC is sponsored by AIEE 
with ISA and IRE participating. — 

The entire conference is _being 
planned to stimulate new frontiers of 
thinking at all experience levels. The 
theme will be “Magnetics Meets the 
Challenge.” Supplementing the daily 
technical conferences will be nightly 
gminars to encourage more informal 
discussions. 

The conference will include three 
days of technical sessions and a din- 
ner banquet. At this writing, the 
dinner speaker has not been con- 
firmed; the committee has been in 
contact with several of the country’s 
outstanding personalities in the fields 
of education and science. 

H. F. Eckerle, vice chairman of the 
1958 Steering Committee, tells us that 
this STC will feature many innova- 
tions and departures from previous 
meetings. For the first time, the STC 
is being publicized in 33 foreign 
countries. “If preliminary interest 
shown is an indication,” he says, “‘it is 
very possible that papers will be pre- 
sented by authors from one or more 
of these countries.” 





ExecDirector’s Diary 











Last month I had the pleasant op- 
portunity on the West Coast to meet 
with some of the key men from each 
of our Southern California Sections— 
San Fernando Valley, San Diego and 
Los Angeles. I visited with the presi- 
dents of several of our principal in- 
strument manufacturing companies. I 
extended these contacts by attending 
the “40th Annual Meeting of the 
oo Apparatus Makers Associa- 

In all these discussions, I was 
heartened by the intensity of interest 
and by the great willingness to assist 
in furthering the growth of ISA ac- 
tities and services. | came back 
further confirmed in my belief that 
this enthusiasm for ISA is a charac- 
eae of our young Society worth 
*eping constantly in mind in all of 
our planning. 

_ While here and there I gain the 
impression that our Society is con- 
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‘umagnetics Meets the Challenge” 
Theme of STC Slated for August 


The conference was first organized 
in 1956 by AIEE to fill the long felt 
need for a special conference appeal- 
ing to those interested specifically in 
magnetic amplifiers, non-linear mag- 
netics and the application of their 
principles in solving engineering prob- 
lems. The STC has by now reached 
the stature of an annual conference 
and is one of the outstanding confer- 
ences on this subject. 

Among the subjects to be covered 
are: 


Magnetic Second Harmonic Modulators. 

Electronic Timers with Magnetic Ampli- 
fier Control. 

Magnetic Pulse Generators. 

Magnetic Frequency Triplers. 

Integrating Fiux Voltmeters. 

Three-phase Transistor-Core Power In- 
verters. 

Magnetic Amplifiers at High Frequencies. 

Ferroresonance Switching Circuits. 

Latest Memory Devices and Techniques. 

Ferrite Material Anomalies as Related to 
Computer Devices. 

High Speed Transistorized Magnetic 
Memory Devices. 

Thin Film Magnetic Device Theory. 


Says Eckerle of ISA’s participation 
in this conference, “We feel very 
fortunate to have ISA_ supporting 
STC, in that the conference will now 
reach another part of the industry 
that certainly is interested in this 
rapidly expanding field.” 

For further 
gram and_ reservations 
Special Technical Conference, 
2025, Downey, Calif. 


information on pro- 
write to 


Box 


fusing our members because we are 
moving too fast with structural 
changes and new activities, the pre- 
dominant impression is that we should 
move even faster. 

Perhaps those who advise slower 
innovations do so out of one basic 
problem which exists in our far-flung 
membership—the problem of commu- 
nications. I found that even on 
seemingly controversial plans, a full 
understanding of the purposes and 
procedures soon dissipated the objec- 
tions. 

Our Society uses these principal 
media to keep our members informed 

The ISA JOURNAL; reports of 
Executive Board meetings to the Sec- 
tion President, Secretaries and Na- 
tional Delegates; and contacts by the 
District Vice Presidents with the Sec- 
I find generally that the JSA 
JOURNAL is read more for the tech- 
nical contents than for the Society 
news. Therefore, many members are 
surprised when they are reminded that 
the background on some _ proposed 
change or on the progress of some 
new program was written up in the 
ISA JOURNAL. I find also that only 


tions. 


Conference Probes 
New Instrumentation 


The 1958 Gordon Research Confer- 
ence on Instrumentation will be held 
July 28 through August 1 at Colby 


Junior College, New London, New 
Hampshire. N. B. Nichols is chair- 
ing the conference and Clifford E. 


Berry is vice chairman. 


Papers include: 
Automatic Data Logging. 


Challenging Problems in Medica! and 
Biological Instrumentation. 

Electron Beam Dosimetry. 

Masers 

Solions 

—— Re-discoveries from 100 Years 
go. 


The Use of the Mass Spectrometer in 


Studying Free Radicals and Other 
Short-lived Species. 
Analog Computers as Process Control 


Elements. 

Some New Principles and Devices for the 
Study of Electrochemical Phenomena. 

New Instrument Developments. 

Some Transfer Functions of the Human 
in a Control Situation. 

An Indoor Coefficient of Restitution Test 
er for Golfbalis and Baseballs. 

A Physical Basis for Control Systems 
Dynamics. 

Instrument Applications of Low Friction 
Magnetic Bearings. 

Heat Transfer Measurements 
Dynamic Conditions. 

A Non-Contacting Static Meter for Tex- 
tile Yarn. 

New Instrumentation for Measuring Sub- 


under 


stances in the ppm Region. 

An Automatic Heating—Cooling Curve 
Apparatus. 

Tracking Instrumentation for Balloon- 


Borne Telescope. 

The Academic Stature of Instrumentation. 
A Novel Method of Measuring Electrical 

Pulse Angles. 

New Instruments Using Radioisotopes as 
lonizing Sources. 
An Acoustic Volume Gage. 

For information and _ registration 
write Gordon Research Conference on 
Instrumentation, Colby Junior College, 
New London, New Hampshire. 

a few of the Sections regularly bring 
Society news to the attention of our 
members, either through discussion at 
their regular monthly meetings or 
through their bulletins. Likewise, the 
contacts of the District Vice Presi- 
dents are most frequently with the 
Section officers and it is the less fre- 
quent occasion that our District Vice 
Presidents discuss Society matters 
with all the members of any Section. 

There is no ready solution to our 
communications problem. Some have 
suggested mailing frequently to each 
member digests of Society matters. 
Others feel that what media we have 
now is ample and the stress should be 
on making these channels more effec- 
tive. Perhaps out of our increased 
awareness of the need to assure bet- 
ter understanding of Society objec- 
tives, plans, and programs, will come 
both a better use of existing chan- 
nels and the inauguration of new com- 
munications media. 


BU Kicknted 
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SECTION NEWS 





MATI--New Student Section Gets 


Charter at New York State University 


ISA has added another student sec- 
tion to the Society with the charter- 
ing of the MATI Section at New York 
State University, Morrisville, N. Y., 
April 16, 1958. Kermit Hess, president 
of the new section, accepted the charter 
from Carl Gram, District I vice presi- 
dent. Also on hand for the presenta- 
tion was Ralph Stotsenburg, director 
of section activities. 

The idea of forming a student sec- 
tion was first conceived in April 1957 
by Delbert A. McKee, an instructor 
in the Instrument Technology Dept. of 
the University. McKee noted that an 
ISA student section was operating suc- 
cessfully at the J. M. Perry Institute 
and wrote to ISA Headquarters to in- 
quire if such a section could be formed 
in Morrisville. Since ISA provides 
valuable information on _ standard 
equipment used in the instrument 
courses at the university, McKee felt 
that such an affiliation would be ex- 
tremely beneficial to the students. 

The section is made up of 2 full 
members—McKee and Edward Golas, 
instructor in the Automatic Controls 
course—and 20 student members. 
What does MATI mean? The initials 
stand for Morrisville Agricultural and 
Technical Institute—the actual name 
of the Industrial Division of the New 
York State Agricultural and Technical 
Institute before it became a part of 
the New York State University System 
in 1948. 

William Hennessy, Journal Corre- 
spondent for the Section, reports that 
the section has already sponsored an 


“open house” in the Institute class- 


rooms as part of the 10th anniversary 


pa OO iy 





j E — Fee 
John Matter, Fox River Valley Section Journal Correspondent was on the job 
at the April 1 meeting of the section held in Rhinelander, Wisconsin. 





President Kermit Hess (left) accepts 


the Charter for the new MATI stud- 
ent Section from District | vice presi- 
dent Carl Gram. 


of the New York University school sys- 
tem and the $0th anniversary of the 
school at Morrisville. The section 
plans to concentrate its studies on 
those fields of instrumentation and 
automatic control that deal. with chem- 
ical and batch process applications. 
Commenting on the link with ISA, 
Hennessy says, “We recently held our 
banquet in conjunction with the regu- 
lar meeting of the New York Section 
and we felt that a bond of friendship 


and mutual cooperation between the 
two sections was established. We 
hope that our Section—in its own 
small way—may bring a measure of 


credit to ISA.” 





Prior to 


the technical session on automatic control of a sulphite digester, members of the 


section toured the Rhinelander Paper Co. 


(photo at left) Carl Lindwall, technical 


chairman for the Rhinelander meeting shows (left to right) Charles Mercer, W. 


A. Kates and Gordon Crotteau a graphic flow panel in the plant. 


(photo at right) 


Going over some fine points of the tour before starting the technical session are 
(left to right) Jim Fisch, Gordon Crotteau, Don Kucheram, Milt Schreiner, Robert 


Barber and Carl Lindwall. 
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N J Symposium 





All ’Round Success 


The reports are all in and jt looks 
as though the New Jersey Sectig 
Symposium on “Control System fp 
gineering, 
House in Newark, N. J., was ap Over. 
whelming all ‘round success, Not onl 
did those who attended comment » 
the excellence of the papers and gj 
cussion; but those running the sn. 
posium tell us it was a financial gp 
cess as well. 

On the lighter side, a social hour 


courtesy of some friends of the gen | 


tion and arranged by Gerry Stebbing 
relaxed everyone for a good dinner ay 
the well delivered and _ informatip 
speech by Dr. Robert Jeffries, the ev, 
ing speaker. 

Many people commented about th 
“different” evening session in whid 
each of the panel members gave a foy 
minute discussion of a phase of contr 
system engineering that interests 
him most. Emphasis was placed @ 
thoughts that had been brought 
during the afternoon and morix 
sessions. Dr. Yachter for instanp 
made the point that in nature no 9 
tem is linear: it is either weakly nm 
linear, or strongly non-linear. Lively 

followed during the pan 
Another thought which we 
discussed further was that of bh 
Vanderwaart who suggested that sf 
tems must be engineered beginning a 
the pilot plant level. This was tm 
he stated, because a “pilot plant is a 
a scaled up laboratory experiment, il 
is a scaled-down production plant.” 

Harry Karp, chairman, did an & 
cellent job starting off the sever 
sessions and he was also in good fom 
as toastmaster at the dinner. Nat 
Nichols and Professor Johnson shoulé 
ered the main job of keeping up inte 
est and providing continuity betwee 
papers. Each of them earned the sit 
cere gratitude of the section. 

Men who helped make the New J@ 
sey Symposium a success are Geraldl 
Stebbins, arrangements; Daniel Dit 


discussion 


session. 


held April 1 at the Esgey } 


the 


tion. 





zik: Carl Holinger, publicity; Ham 
Karp, chairman, Norman Dayton, Tee 
istration; Charles F. Scheuerman; a | 
Robert Skrokov. 


dl 


SYMPOSIUM PROCEEDINGS 
FOR SALE 

A limited number of Proceeé 
ings from the New Jersey Sym 
posium on “Control! Systems Er 
gineering” are available on 4 
first come, first serve basis, 
per copy. Write, Secretary, ™ 
J. Section ISA, Essex House 
Newark, N. J. 
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SECTION BRIEFS — 


ical and electrical instru- 
for a tooth mobilometer 


yas the topic of the recent Birming- 
| ham Section meeting. 








“Modern Instrumentation and Cen- 
va Control” was the subject of 














e , . H. Drinker’s talk to the Baltimore 
. «son during the April meeting. 
>ystem -_ with Foxboro Co. 
the Baer Drinker 1s 
QS AN ove _— 
Not onip L. C. Sandy, manager of Gas Equip- 
MMent ent, J. F. Pritchard & Co. spoke on 
rS and dip . lication of Packaged Air & Gas 
3 the sp, ae Using Solid Adsorbents,” at 
ANCial sy the April meeting of the Tulsa Sec- 
rcial hog \ — 
Pe At the recent Permian Basin Sec- 
ee ; bers heard Earl T. 
dinner gy | tion meeting, mem , 
rformati, | Ball, sales manager of Instruments, 
, the eng, | Inc, present a paper on “Some Ap- 
plications of Capacitance Actuated 
about th | Devices in the Petroleum Industry. 
in whid ) —_—— 
AVe a fou The April meeting of the Washing- 
of cont ton Section featured two interesting 
interested speakers—both members of the Sec- 
laced a tion. President-elect Vernon E. Ben- 
ught om jamin spoke on “Ocean Cruising in 
mornits | Small Boats” and Arnold Wexler dis- 
‘nstit# | cussed “The Apparatus and Instru- 
© 00 | nents of Mountaineering.” 
akly nop- 
Lively * —_ ae 
he pane Fairfield County Section came up 
lich W8 | with a top notch symposium on “The 
of Dt | Technique of Frequency Response in 
hat 9% Instrument and Control Engineering.” 
ning Qn hand were A. Russell Aikman, 
as trie Schlumberger Well Surveying Corp. 
it ist and Lawrence Garnett, Manning, 
ment, if Maxwell & Moore, who added com- 
ant.” § mentary to the discussion. 
an er 
several 
od form Instrument and automatic control 
 Natef men, 48 by actual count, met in New- 
shoulé | Port News, Va. to organize a new ISA 
» inter Section. In addition to electing 
etwenf ‘Mporary officers, an excellent pro- 
he sin § 8M Was presented with Dow’s Her- 
man Briar, NACA’s Hugh Clark 
w Jee and Amoco’s Frank Bunker partici- 
rad { Dating. Temporary officers elected 
| Dir? 2¢ president, S. M. Wakefield; secre- 
Ham | “ty-treasurer, J. F. Gilroy, III; 
n, Ie membership, B. Flagge; program, R. 
1: aad Branch. 
ain The Charleston Section completed a 
35 very successful season with the May 5 
meeting. The program topic, “The 
Analysis of Process Dynamics,” was 
¢ discussed by F. A. Woods, Systems 
“ a Analysis | Section, Union 
; : e Olefins Co. His talk, prefaced 
00 y the ISA film “Principles of Fre- 
N, —” generated a lively 
ussion period. The film was well 
. a is being re-exhibited by 
4 5a — chemical companies to 
eir process engineers. 
mit low 1958, Vol. 5, No. 6. 


Karel J. Bossart, Convair As- 
tronautics technical director, took up 
the subject of “Principles of Ballis- 
tic Missiles” at the April meeting of 
the San Diego Section. 


The really hot subiect of instrumen- 
tation developed for the U. S. earth 
satellite program was the subject of 
Mojave Desert Section’s April meet- 
ing. Dr. W. W. Kellogg, head of 
Geophysics Division, Rand _ Corp., 
added his expert comment to the dis- 
cussion. 


A program with a double impact 
was presented by the Wayne County 
Section. Al Hyde gave a talk and 
demonstration of “American Electron- 
ic Controls.” An added feature was 
the showing of the new ISA film 
“Principles of Frequency Response.” 


Basic concepts of operation and 
features of individual equipment re- 
lating to Combustible Analyzers were 
explored at the recent Northern In- 
diana Section’s meeting. A. O. Beck- 
men Co., Bailey Meter and Hays Corp. 
sent representatives to illustrate the 
discussion. 


Particular emphasis was placed on 
application of continuous waste gas 
analyzers as control devices in the 
talk on “Control of Open Hearth 
Furnaces.” The talk was delivered at 
a recent meeting of the Ark-La-Tex 
Section by R. R. Swain, manager, Iron 
& Steel Division, Bailey Meter Co. 


Members of the Chicago Section 
traveled out to Argonne National 
Laboratory to see how an experimen- 
tal boiling water reactor and research 
reactor function. Otto J. Lessa 
planned this outstanding meeting. 


Perkin Elmer’s J. R. Corbin spoke 
to the Paducah Section on Vapor 
Phase Chromatography. 


Why does one combustion control 
system vary from another? Members 
of the Lehigh Valley Section got the 
answer when Joe Triolo came to call 
at the April meeting. Triolo, Bailey 
Meter Co., discussed combustion con- 
trol systems for boilers and heating 
furnaces and reasons for the arrange- 
ments. He also showed methods for 
getting optimum performance from 
control systems. 


The Wichita Section sponsored its 
3rd Annual Instrument Maintenance 
Clinic May 15 and 16. Problems con- 
cerning installation, calibration and 
service of industrial instruments were 
covered by the top-quality speakers. 
Wardell Harris, general chairman for 
the clinic and his hardy workers are 
in line for a vote of thanks from the 
section for a job well done. Others 
working to the success of the Clinic 
include: John Knowles, Larry Owen, 
and Eldred Jones. 


Justus T. Vollbrecht (left), 
president of Energy Control Co., 
member of ISA’s Board of Direc- 
tors ard 1957 ISA _ president, 
proudly presents the charter for 
the newly formed Adirondack 
Section to L. M. DuBois, Martin- 
ette Paper Co. — the section’s 
first president. Adirondack’s 
Charter Night was a night of 
many firsts — the section’s first 
officers were installed into the 
nation’s first section devoted pri- 
marily to paper mill instrumen- 
tation and made up primarily of 
paper mill personnel. Mr. Voll- 
brecht, guest speaker at the 
charter presentation meeting, 
was instrumental in the forma- 
tion of the new section. 

















The Houston Country Club was 
the setting for the recent an- 
nual Ladies Night dinner dance 
and installation of officers of the 
Houston Section. Highlight of 
this gala evening was the pres- 
entation of a plaque and Certif- 
icate of Appreciation to out- 
yoing president C. L. Shultz for 
his fine services to the Section 
as 1957 president. Here incom- 
ing president E. E. Kleir (stand- 
ing) and C. L. Shultz admire the 
plaque and certificate. Other 
“ew officers include R. €E. 
Hughes, G. B. Staples, F. N. 
faylor, J. R. Dale, T. A. Read, 
¥. O. McConnell and F. L. Barr. 























John E. Hewson 
Foxboro 


Edgar M. Corson, Jr. 
Int’l Resistance 


Philadelphia Section’s Edgar M. 
Corson, Jr. has been named sales 
manager of the Computer Compon- 
ents Division, International Resistance 
Co. Prior to joining IRC, Corson was 
sales manager at El Tronics, Inc. 


New manager of the New York 
sales region of the Foxboro Co. is 
John E. Hewson (photo). Hewson 
has been with Foxboro since 1949, and 
was branch manager of the company’s 
Tulsa office. He is a member of the 
Tulsa Section. 


Effective April 15, Harvey Odom 
became sales manager of Minneapolis- 
Honeywell’s branch office in New 
Orleans. He transferred from the 
Wichita office where he served as 
branch industrial manager for the 
last several years. Eledred E. Jones 
succeeded Odom in the Wichita office. 
Both men are members of the Wichi- 
ta Section. 


> new members 


ADIRONDACK: William D. Carty, Samuel B. 


Dileer, Jr., John Henry Oddey 
AKRON: John T. Pope 
ARK-LA-TEX: Roger E. Robertson 
BALTIMORE: Oscar I. Schabb, Clinton S. 
Zalkind 
BOSTON: Irving A. Cowperthwaite, Patrick 


D. Ferrante, Robert A. Hopkinson, J. 
Lowen Shearer, William L. Sloan, Robert 
L. Slovin, Robert H. Thesing 

CAROLINA PIEDMONT: Richard E. Kittoe, 
Robert M. Pitts 

CENTRAL NEW YORK: John R. Vollbrecht 

CINCINNATI: Saul Birnbach, Carl P. Goetz, 
Jr., Svante Humbla, Robert F. Pfister, 
Harry T. Jorter, Jr. 

CLEVELAND: Charles R. Dyas, Peter John 
Eisele, James H. Weber, William K. 
Whittemore 

COLUMBUS: Kar! R. Eby, Bruce Hinds 

CUMBERLAND: Wilmer C. Knepper 

DENVER: Howard W. Zorn 


DETROIT: Wallace G. Moline 

EASTERN NEW YORK: Wesley W. Moles, 
James Joseph Sweeney 

FAIRFIELD COUNTY: Nathaniel Brenner, 


Joseph Crossley, William Goromby, Arthur 
Rickel 


FOUR CORNERS: John W. Lawrence, Jr., 
Glen W. Smith 

GREAT SALT LAKE: Robert Anderson, 
George S. Benford, Jr., Lamont Briggs, 


Byron C. Dastrup, O. Earl Hawkins, James 
O. Ivie, Leonard Madsen, Richard F. 
Taylor, Wallace E. Wahlen 
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PERSONAL NOTES—— 











After 18 years with the company’s 
Cincinnati office, John H. Covode, Jr. 


has been transferred back to the 
Pittsburgh district sales office of 
Hagan Chemicals & Controls, Ine. 


Covode is a specialist in boiler instru- 
ments and controls, and industrial 
water problems. He has long been a 
member of the Cincinnati Section. 


To give better service to customers 
in Ohio, Michigan, Western Pennsy]- 
vania and West Virginia, Shand and 
Jurs Co. has opened a new sales and 
engineering office in Cleveland with 
J. J. Connelly as its manager. A 
member of the Chicago Section, Con- 
nelly has been associated with the 
company for 4 years. 


Board of Directors, Mercoid Corp. 
elected W. K. Stauffer and W. E. Jones 
to executive posts with the company 
at their annual meeting held recent- 
ly. W. K. Stauffer is a member of the 
Philadelphia Section, and W. E. Jones 
is a member of the Chicago Section. 


Houston Section’s Robert L. Martin 
has been promoted to senior design 
engineer in the Engineering Division 
at Humble Oil & Refining Company’s 
Baytown refinery. He is now serving 
on a training assignment in Humble’s 
Executive Development Program as 





L. P. Skinner, Jr. 


R. 
Process Sales Te ALT 


lemeter eal 
Kenetrol Co. of Dallas will 
represented in southern Texas gy 
southwestern Louisiana ! 
Process Sales Co. managed by Lp 
Skinner, Jr. (photo). Bud is & men, 
ber of the Ark-La-Tex Section, 


Richard A. Terry (photo) has bee 
named manager, advertising and sale 
promotion, Telemeter Magnetics, |p 
Terry is an active member of [gy 
Publications Committee and has arg 
background in computing and dah 
handling and in process instrume 
tion. He has been associated yy 
Minneapolis-Honeywell and Univy. 


Charlie Lumpkin of the Som 
Texas Section has moved on to am 
job in Muskogee, Oklahoma where 
will help turn out boron fuel. 


Paul Richards takes over as ne 
sales engineer with the Hunting: 
Office of B-I-F Industries. He wi 
cover West Virginia sales of the cm 
pany’s precision instruments a 
equipment for positive control of m 
terials in motion. Richards is a me 
ber of the Charleston Section. 








supervisor of the division’s instru- 

ment section. 

HOUSTON: George L. Jackson, Thomas B. 
Lane, George K. Reech, Claude J. Spray- 
berry, Loren H. Whitescarver 

KANSAS CITY: Bert E. Hicks 

LOS ANGELES: Philip Diamond, Gene A. 
Fruhling, Robert L. Marshall, Max Pale- 


vsky, Seymour Seplow 
MOJAVE DESERT: Philip L. 
NEW JERSEY: Harry M. Bowman, George 
M. Fielding, Martin W. Kwasnoi, John B. 
Little, Raymond J. Moody, James M. Mor- 
ris, William D. Robertson, Henry E. Sost- 


Savage, Jr. 


man, Michael L. Zarelli 
NEW ORLEANS: Willard T. Macatee, Leo 
P. McCurnin, Carol Raymond Kahoe, 


Virgil W. Mason, Leroy L. Newman, Jr., 


Calvin L. Perilloux 
NEW YORK: E. H. Coughran, Richard R. 
Martin, Robert David Ross, Ernest F. 


Upton, Jr. 
NIAGARA FRONTIER: Donald E. Nicholson 
NORTHEAST TENNESSEE: B. F. Bockemuehl 
NORTHERN CALIFORNIA: Don William 
Flora, Byron R. Routh 


NORTH TEXAS: Horace Early, 
Franklin, Chester W. Geue, Joe 
Grant, Guy H. Haverstock 


OAK RIDGE: 


Glynn T. 
Frierson 


James F. Fourman 


OGLETHORPE: Homer S. Crawford, Bernie 
F. Jarriel 
PANHANDLE: Robert L. Saunders 


PHILADELPHIA: Edgar L. Eckfeldt, James 
F. Fawls, Joseph Fuga, Alexander Green- 
field, Bruce W. Hartman, Claude W. Hart- 
man, Edward J. Herbster, Paul R. Kasmer, 


Alfred E. Kuebler, Harry A. Lucas, Pt 
rick J. Malin, Robert H. Mecklentoy 
Franklin H. Miller, Harry D. Pegg, The 
dore M. Telsch, Carl H. Waser 


PITTSBURGH: Lewis Niel Goslin 
PORTLAND: Carson A. Poe 
RICHLAND: Ralph H. Nederhood, ©. 5 


Slenning 
SACRAMENTO: Jack Da Grace, R. Willie 
Johnston, Frank O. Linehan, William E 
Lugg, Jr., Elmer B. Martin, Jr., Stale 
L. Smyth, Ray Gordon Stewart 
ST. LOUIS: Joseph Belobraydic, Geort 
Douglas, Charles E. King, Daniel Mit 
man, Dean M. Terry 
SARINA: Harry E. 
SAVANNAH RIVER: 
TORONTO: 
Vriesen 
TWIN CITY: Clayton L. Brown 
VANCOUVER: Ronald Anderson, Leonatt! 
Smith 
WAYNE COUNTY: Robert William Ue 
Ralph D. Mackoske, Charles G. Risley 
WILMINGTON: M. Thomas Robbins 
MEMBER-AT-LARGE: William Guy Andres 
Floyd L. Bennett, Sr.,-John oe 
James M. Elliott, Michael F. 
Leroy E. Johnson, Don D. Keir, 
Clifton Lunn, Leon N. McPherson, 
B. Miller, Frank J. Obermiyer, 1 
Olinik, Sr., Walter N. Pelsh, 5 
Piepenbrink, P. R. N. Rall, Lloyd P. 
mond, Lewis H. Walters, Robert 
keller, Sr., Norman B. Wolford 


ISA Joutt 


Dawson 


E. A. Davis 





by th | 











Michael W. Gomery, Kenneth’ 





vic 
We 
ele 
cl 
de! 


pr 
de 


Se 
$0) 


lal 
pr 


sc 














Industry Notes 








Taylor Instrument Companies’ 
Ray Olson (left), last year’s 
chairman of the SAMA Record- 
er-Controller Section, congratu- 
lates new chairman Paul S. 
Dickey of Bailey Meter Company. 


‘Instruments Seen as Keys 








eter Negi 
Swill | } 
Texas a | 
by we More than 300 members and guests 
d by Lp an on hand for a program of busi- 
s a men. a meetings, committee sessions and 
oe. ccosgument discussions at the Scten- 
tific Apparatus Makers Association's 
) has be ) goth Annual Meeting in Palm Springs, 
Zandse | caiifornia, April 20 to 24. SAMA is 
ietics, ly | the principal trade association In the 
* of 184; | instrumentation field. 
has a rig Those in attendance heard official 
and dy | california welcomer Dr. Arnold O. 
trumeny | Beckman, president, Beckman Instru- 
ated wii} ments, Inc., refer to “tools of science, 
Univ, } many of them highly intricate and 
complex scientific instruments” as 
1¢ Soi} “keys” to America’s conquest of space. 
toane| He went on to say that today’s elec- 
Where} tronic analog computers make it possi- 
ble for space engineers to test fly 
their “birds” while they are still in the 
as te drawing board stage and effect “tre- 
intingtn mendous savings in time, material and 
He wj\ equipment.” Dr. Beckman also dis- 
the com ¢ cussed other areas where instrumen- 
its guy tation is opening new doors to indus- 
| of m. try and business. 
‘= Officers Elected 
High on the agenda for the Annual 
Meeting was the election of officers for 
aus the coming year. Richard E. Welch, 
—— vice president and treasurer, W. M. 
Welch Manufacturing Co., was re- 
elected president of the Association. 
cas, Py, Other re-elected SAMA officers in- 
—~ clude Dr. G. A. Downsbrough, presi- 
: dent, Boonton Radio Corp., president 
pro tempore and T. M. Mints, presi- 
dent, E. H. Sargent & Co., treasurer. 
L 8 Aiken W. Fisher, president, Fisher 
Vile Scientific Co. and Edward B. Patter- 
liam son, president and treasurer, Arthur 
Stanle Thomas Co., were elected directors-at- 
Com} (tse. They succeed Edward J. Albert, 
1 Mite president, Thwing-Albert Instrument 
Co. and E. J. Rhein, sales manager, 
' scientific division, Kimble Glass Co. 
7 Other directors-at-large are Henry F. 
at} Dever, president, Minneapolis-Honey- 
| Well, Brown Instruments Division; 
ari? Ray G. Halvorsen, executive vice presi- 
dent, Hamilton Manufacturing Co.; 
Lies Earl R. Mellen, president, Weston 
ey Electrical Instrument Corp., a division 
|  Daystrom, Inc.; and Dr. G. A. 
po Downsbrough, president, Boonton Ra- 
mri dio Corp. 
= Paul S. Dickey, president, Bailey 
a Meter Co., was elected Recorder-Con- 
rm roller Section chairman. He suc- 
ite veeds R. E. Olson, president, Taylor 
June 1958, Vol. 5, No. 6. 
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to Space by SAMA Speaker 


Instrument Companies. 

Other Section Chairmen include A. 
G. Dixon, president, International 
Equipment Co., Laboratory Apparatus 
Section; Erik L. Sjostrom, president, 
John E. Sjostrom Co., Laboratory 
Equipment Section; and L. W. Hig- 
gins, assistant to the president, The 
Gaertner Scientific Corp., Optical Sec- 
tion. 

Industry Fares Well 

Pointing to the scientific instrument 

industry, where manufacturers invest 


more than three times the national 
average per sales dollar in research 
and development, President Welch 


cited this as the reason that apparatus 
makers have fared better than indus- 
try in general during the current busi- 
ness recession. “Today,” he said, 
“business slumps may well reflect lags 
in pure research Yet, basic re- 
search is a thorough economic prac- 
ticality. We must remember that at 
one time radar, anti-biotics, transistors 
were nothing more than laboratory 
oddities. Where would we be without 
them today?” 


SAMA Award 

Charles E. Redding, board chairman 
Leeds & Northrup Co., received the 
coveted SAMA Award as the highlight 
of the Association’s annual dinner 
meeting for “highest achievement in 
developing the industry’s capacity for 
serving the nation in the fields of in- 
dustry, research, education, health and 
Redding was cited as a man 
the scien- 
place him 
leaders.” 


defense.” 
whose accomplishments in 
tific instrument industry 
clearly among the “nation’s 
Redding has just completed 50 
of service in every phase of L 
operation. 


years 


& N’s 


Andersen Cites California 

In his report to the Association, 
Executive vice president Kenneth An- 
dersen cited California as a center for 
instrument growth. “The rapid strides 
made by the scientific industry in this 
section of the country during the last 
20 years,” he said, “is indeed, nothing 
short of phenomenal. Today California 
ranks among the most’ important 
states in the production of a wide 
range of instruments, especially those 
designed for laboratory and testing 
purposes, classified in the electronic 
category.” 





Business Outlook 
Andersen also discussed the business 


industry 
has had a 


instrument 
recession 


outlook for the 
He said that the 
definite effect to the instrument indus- 
try, but that the effect of the decline 
has been more noticeable in some sec- 
tions than others. Sales in Industrial 


Instruments during 1957 were 14% 
ahead of 1956. The first two months 
of 1958 show sales off 11% as com- 


pared with Jan. and Feb. of last year. 
Laboratory apparatus sales finished 
the year 13% ahead of 1956 and were 
running 5% ahead of the correspond- 


ing period in 1957 during the first 
months of 1958. 
Laboratory equipment was up 29% 


in 1957 and for the first two months in 
1958 they are running 5% ahead of the 
same period last year. 

He went on to say that the outlook 
for the remainder of the year was un- 
certain, but there are definite indica- 
tions of improvement in the defense 
supplies industry and it is expected 
that sales for electronic test instru- 
ments will continue to show improve- 
ments noted in the first two months 
of 1958. 


Closer ISA Liaison 

ISA President Jeffries 
tive Director Kushnick 
meeting as guests of SAMA. The re- 
corder-Controller Section, upon the 
suggestion of President Jeffries, voted 
to recommend to the SAMA Board of 
Directors that they appoint a commit- 
tee to with the ISA Presi- 
dent’s Advisory Committee. It is ex- 
pected that this will be approved and 
that a closer liaison will be established 


and Execu- 
attended the 


cooperate 


for the expansion of ISA’s technical 
and educational programs The Re- 
corder-Controller Section of SAMA is 


already sponsoring an annual series of 
awards for the ISA Journal ar- 
ticle on process instrumentation. 


best 





Shown here are newly elected 
executive committee members of 
SAMA Recorder-Controller Sec- 
tion Phil Sprague (left) of the 
Hays Corp. and Kenyon Swart- 
wout of the Swartwout Company. 


83 











FIRST NAME 


84 


Many Faceted Fluid Controls Meeting 
Visits New AMA Academy 


The agenda for the Annual Meeting 
of the Fluid Controls Institute held 
May 12 and 13 at the Lake Placid Club, 
Lake Placid, New York, was a full one. 
Approximately 100 members elected 
new officers, changed by-laws, adopted 
tentative standards and visited the 
newly transformed American Manage- 
ment Association Academy. 

Leonard E. Read, president of the 
Foundation for Economic Education, 
addressed the group on the subject, 
“Making the Case for Private Enter- 
prise.” Read, a world traveler and 
lecturer in the cause of free enter- 
prise, has just returned from Argenti- 
na where he gave a series of lectures. 
“Why Not Try Freedom,” authored by 
Read, is now on the press. 


His address sketched the trend of 
history in the United States from 1620 
at Plymouth Rock to today, Read com- 
pared it to other countries whose 
economy has foundered and explained 
how Socialism is growing in America 
because there is so little opposition to 
it. He said, “Many persons don’t like 
Socialism, but they are not skilled at 
setting forth freedom’s position. Thus, 
Socialism grows in America by de- 
fault.” The serious change from our 
early economic philosophy of ‘each ac- 
cording to his merit” to “each accord- 





NEUTRONS 


ing to his needs” was well illustrated 
by the case of two boys in the same 
grade in school. One had received a 
grade of 90 for the term, the other a 
grade of 50. The teacher, recognizing 
the need for a passing grade of 70, 
took 20 points from the lad with the 
grade of 90 and gave it to the other 
boy with the grade of 50. This enabled 
both boys to pass with a grade of 70— 
which was according to the need. 

The newly elected officers of the 
Institute are Dean E. Madden, presi- 
dent; James R. Lawler, first vice presi- 
dent; Fred Weldon, second vice presi- 
dent; Robert F. McCormick, secretary; 
and Paul K. Rogers, Jr., treasurer. 

By-laws changes altered the Insti- 
tute by establishing company or cor- 
porate memberships based on the num- 
ber of employees. Each company will 
appoint one delegate to vote at meet- 
ings; additional personnel may par- 
ticipate in activities of the Institute. 


Various sections of the Institute met 
separately and discussed scope of their 
activities and standards for valves and 
regulators used in their particular in- 
dustries. The Automatic Regulator 
Section recommended to the Institute 
the adoption of a report on Definitions 
of Regulator Capacities. This will be 
published and circulated to the indus- 





GAMMA RAYS 


X-RAYS 


are accurately measured by the 
Landsverk Model L-49 200 MREM 


Thermal Neutron Dosimeter 


Write Dept. I for technical data. 


Landsuerk Electrometer Company 


641 SONORA AVE., GLENDALE 1, CALIFORNIA 
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tries. ISA’s Recommended 

Committee will receive this re 
“feed-back” information. Othe 8 
tions of the Institute are also a » 
closely with ISA’s Standards saa 
tices Committee, Pre 


The final high point of the two 
meeting came when about 35 nae ' 
visited the newly transformed 
can Management Acade ‘ 
Lake. ~~ a 

The recently announced co 
Executive Decision Making 
plained by AMA director of Progran, 
Fred Olson. He pointed Out hoy 
simulation is used to increase ete. } 
tive effectiveness. The STOUp partic, | 
pated in a limited way to Bet the fay 
of the course which includes = 
of electronic computers to determin, 
quickly the results of executive ge 
cisions. Discussion is held to Bive the 
participant a better understanding y 
soundness or unsoundness of his @ } 
cision. 

The meeting proved itself stimula. | 
ing and thought-provoking. 





Urge ip 
Was 


Instrument Moves 
from Missiles 
to Medicine 


Using 
University 
professor 


some top-flight ingenuity, a 
of Pennsylvania medical 
plunged into the world d 
spacemen, missiles and earth satellite 
and came up with medicine’s lates 
weapon against disease and illness. 
Dr. Herman P. Schwan (pictured 
work with the instrument), assoc 
ate professor at the Pennsylvania 
Medical Laboratories, is using a new 
electronic measuring instrument, dé 
signed for missile and earth satellite 
guidance system, to determine exat 
structure of human and animal tissue. 
The instrument is an RX meter 


at 





manufactured by Boonton Radio Com 
In existence for four years, its adap 
tion to medical research came 4s @ 
complete surprise to company officials 
With the flick of a dial, Dr. Schwan 
can determine scientific data that use 
to take hours of human computation 
The precise structure of various tissue 
determined by measuring the 
tissue’s electrical properties. , 
“Our primary interest right 00, 
says Dr. Schwan, “is basic research. 
We are confident that in the future tt 
data we are compiling today . . . will 
be put to use for the improvement @ 
health and elimination of disease.” 
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some First Quarter 
a & 
W 
sam | Reports Show 
tttme! Wo Trends 
Memb 
— Aner, der that economists are 
at Sarany It's no wonder t thi 
puatied over the aspects o is cur 
coun, | Pat recession. First quarter reports 
1) Wag are in and the economic picture is 
f Progra nore jumbled than ever—some com- 
out bon jes with record breaking sales, 
eA erun, | profits, ete. ; others with almost back 
UD Daria | breaking losses. 
et the fey To generalize on the financial health 
‘ludes yy | of the instrument industry as a whole 
determin | ‘ould be whistling in the dark. There 
Cutive & | just are no trends—either up or down. 
'0 giveth Reports from instrument companies, 
‘anding like those from many other U. S. in- 
of his & ) qustries, are mixed and offer no rosy 
| indication that the recession is _bot- 
Stimuly. toming out, nor do they indicate a 
deeper recession. In many cases, 
figures for the first quarter 1958 are 
lower than those for the comparable 
1957 period, but up over the fourth 
VES | quarter 1957. 
s 
A Closer Look 
Typical of first quarter reports re- 
ceived at ISAJ offices are the follow- 
ing: American Chain & Cable—net in- 
cme for first quarter 1958 down 
$1,068,000 from 1957. Sharply reduced 
sales, reflecting heavy cutbacks in oil 
and gas, resulted in “small” losses for 
Black, Sivalls, &€ Bryson. Sales down 
2%%—special export contract helped 
cushion sales drop. Consolidated Elec- 
trodynamics sales for 1958, up slightly 
over 1957’s $6,821,000. Despite sales 
increase CEC lost $56,000 on 1. heavy 
aity, 4 red expenditures ; 2. increase in tool- 
nediaa ing costs; 3. increased production over- 
rid of head to reduce 1957’s all time high in- 
tellites ventories. 
latest Electronic Engineering Co. of Calif. 
Ss, is shedding no tears this quarter—they 
etured racked up a net increase in profits of 
associ: 16%. Fairchild Camera & Instru- 
lvania ment Co—net loss $209,000. Fisher 
1 new Governor net income 1958 $637,- 
t, de 165.00; 1957—$781,061.00. Sales for 
tellite Hagan Chemicals & Controls climbed 
exact to $6,326,947 against $5,887,024 in 1957. 
issue. Net earnings for Leeds ¢ Northrup in 
neter first quarter dropped $314,829. 
a — Instruments came up 
ast | } sang almost 60% gain in sales and 
‘als adv = cites company increase in 
a — and promotion as major 
al and profits after taxes for 
ion. 967 ° te Co.—$31,123, 1958; $54,567, 
— ie Net Sales, Robertshaw-Fulton 
the ana $16,574,093 compared to $19.- 
- pid In 1957. Record sales reported 
vm” mn mechanisms, Inc.—$23,591.781 
rch. — m $18,138,280 for 1957. Teras 
the se vents also ‘reports in with a 
vill a ee with sales $20,480,000 
of Tenny a. of $1,109,000 after taxes. 
649; os came up with a 
ase In after-tax profits. 
WT dune 1956 








Over 3000 Companies buy 
CHARTS from Technical ! 
DO YOU? 







Saves your time... 
Holds down costs 


Obvious economies result from 
“single source” purchasing of all 
recording charts. Why write a 
dozen purchase orders to different 
suppliers when one to Technical 
does the job? Fewer headaches, 
too, in “following through.” 
ACCEPTANCE by America’s leading industrial firms 


attests to Technical’s fine quality — achieved through years of 
specialization in one product. 





Serving America’s 
“Blue Chip” Industries 


c€CHNI Can SALES CORPORATION 


16599 Meyers Road Detroit 35, Michigan 
National Representatives for 


STAEBLER & BAKER, IN( 7 TECHNICAL 
Clayton, N. Y 





“or More Data CIRCLE 82 on Inquiry Card 


£5 








POWER SPECTRAL DENSITY ANALYSIS 


OF RANDOM WAVES 
PROVIDED BY | TP-625 WAVE ANALYZER SYSTEM 
WITH POWER INTEGRATOR 


An Important Design and Environmental Testing 
Tool for Analysis of 
\ Acceleration, Vibration, 


y, ) Pressure/Ptc 
/\ 
\ 





















Integrity in instruments for over a 
quarter-century assures reliability of the 
TP-625 Wave Analyzer System. It provides 
accurate, practical, economical solutions to 
problems in a wide range of applications. 

It determines frequency and amplitude of 
components in a complex wave ranging from 
2 to 25,000 cycles. And, with the TP-633 
Power Integrator, it produces a direct current 
analog output proportional to power spectral 
density. Analog can be made proportional 

to peak level, average value, mean square value, 
as well as continuous time integral— 

linear or square—of the voltages in 

a narrow frequency band. 

TRACKS AUTOMATICALLY: Other auxiliary 
equipment includes Servo Drive that allows 
automatic tracking to frequency set by 

speed of equipment being analyzed. 








as 
° 
< 
~ 
~ 
o 
> 
a 
= 
< 
= 
9° 
“ 
z 
< 
w 
= 
us 
> 
a 
< 
4 
w 
= 


bE sot 
FREQUENCY 


Get full details. Write for new bulletin 
on the TP-625 Wave Analyzer System. 





Developed, improved and manufactured by 


we INSTRUMENT DIVISION 


Technical Products Company 


6670 Lexington Ave., Los Angeles, 38 
INTEGRITY IN INSTRUMENTS SINCE 1932 
For More Data CIRCLE 83 on Inquiry Card 
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Charles L. Mamzic Louis M. Purcell 


> 
Moore Products Dressen-Barnes 


Charles L. Mamzie (photo), we } 
known lecturer, becomes Manager gf 
Moore Products application engineer. 
ing department in Philadelphia, » | 
succeeds the late H. S. Garrett. May. 
zic has been with the company sin. 
his graduation from Villanova in 19g 





Louis M. Purcell (photo), former 
vice president and sales manager ¢ 
Dressen-Barnes Corp., has been ele. 
ed president of the company. Also a. 
vanced were Ross C. Sargent a 
Walter S. Baumgartner. Sargent le 
comes vice president in charge of »- 
erations and Baumgartner steps » 
as vice president in charge of sale 
and engineering. Both were aly 
made directors. 


Theodore Rosser becomes genen 
manager of Cornell-Dubilier Electry 
Corp. Chicago office. 


Beckman/Systems Division opens 
new field office in Houston with John 
H. Gibbs as field engineer. 


Wiancko Engineering Co. has 
formed a new division—Wianch 
Aeronautics—which will concentrate 
on development of advanced methods 
of measurement and test evaluation 
H. R. Saffeil will manage the new @ 
vision and Dr. C. L. Dailey become 
chief engineer. 


The Board _ of Directors @ 





Tagliabue Manufacturing Co. bi 
elected Albert C. Schilling presidet! 
of the company. 


Zesearch supervisor in Shell De 
velopment Company’s Emeryville Re 
search Center Dr. Fred H. Stross his 
accepted the chairmanship of a newly 
formed group in the National Re 
search Council. Under Stross, 
committee will be concerned with re 
ommending procedures for preset 
ing date on gas chromatography ® 
a form most useful to other worse® 
in the field. 
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Allen J. Edwards 


Datran 





p, E. Haggerty 
Texas 


At a recent board of directors meet- 


ing of the Texas Instrument Co. 
soarick E. Haggerty (photo) was 
elected company president. J. E. 


Jonsson was named chairman of the 
hoard. Haggerty has been with the 
company since 1945. 


Active in the field of data reduction 
and data transmission, with partic- 
wlar emphasis on digital systems, 
Allen J. Edwards (photo) has been 
named general manager of Datran 
Electronics Division of Mid-Continent 
Manufacturing, Inc. He will super- 
vise development, manufacturer and 
marketing of pressure transducers, 
telemetering oscillators and servo in- 
struments. 

The Fourth Annual Beckman Award 
for outstanding contribution in the 
field of chemical instrumentation was 
presented to Dr. Maurice F. Hasler 
of Applied Research Laboratories. Dr. 
Hasler was selected to receive this 
award as a result of his development 
of a direct-reading optical emission 
spectrometer which gives complete 
chemical analysis of a metal in one 
minute. 


Executive members of the Michigan 
Weights and Measures Conference 
presented W. M. Hoxie, service man- 
ager of John Wood Company’s Ben- 
nett Pump Division, with an Honorary 
Lifetime Membership Award. Hoxie 
is one of only four men in industry 
ever to receive this singular honor. 


Joseph Philippi becomes application 
engineer with the new application en- 
gineering department within the 
Aeronautical and Instrument Division 
of Robertshaw-Fulton Controls Co. 
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Prior to this he had been with the 
company’s Philadelphia Instrument 
Division for seven years. 


Stuart S. Carlton steps in as sales 
director for Horizons, Inc. 


Richard S. Anderson, systems de- 
velopment and instrumentation engi- 
heer and computer expert, has been 
appointed senior systems engineer of 
the Leach Corp. Anderson holds auto- 
matic equipment and instrumentation 
Patents in the industrial process and 


alr vehicle control fields. 


June 1958 








PROCESS CONNECTION BLOCK 





PROPORTIONAL BAND 


RELAY ADJUSTMENT NOZZLE FLAPPER 








INDEX SETTING KNOB 


RED INDEX POINTER BLACK INDICATING POINTER CONTROL MOVEMENT 





THE USG "PILOT’’—Case: 8Y2” Square and 4” Deep 














A COMPACT, LOW-COST* 


INDICATING PNEUMATIC CONTROLLER 


for pressure . . . temperature . . . other variables 


(1) Control modes to suit your process: Two-posi- 
tion with differential gap (1 to 100%) . . . proportional 
(1 to 150%), 
action. Control mode or control action (direct or 


alone or with automatic reset or rate 


reverse) easily altered in field. 

(2) Variable and set point both indicated on large 
dial: Black pointer indicates reading on 3%-inch dial 
(6%-inch scale length). Red circle-tipped pointer 
spots location of set point. 


(3) High accuracy and sensitivity at low cost: 
Accuracy of 1% of range over middle half of scale. 
100% propor- 


compares favorably with 


Sensitivity less than 0.1% of scale at 
tional band setting 


higher-priced controllers. 


(4) Simplified maintenance and repair: Precalibrated 
measuring element can be removed for range change. 
Other basic components, even entire control chassis, 
can be removed for easy maintenance. 


(5) Controls a broad range of variables: Pressures 
from 30” Hg vacuum to 10,000 psi. Temperatures 
from —350 F to + 1000 F. Can be adapted to con- 
trol many other variables, including liquid level. 


*Sample price: $126.00 for unit with 316 S.S. Bourdon 
tube, range 0-600 pst, proportional control 1- 100%. 


for process instrumentation 
your nearest USG distributor 


yy 
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oN 
UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PA, 


) 
; 








USG 
PRESSURE 











Typical pressure 
reducing service 





Can be panel or 
surface mounted 





Can be valve mounted 


Write for Catalog 510 . . . Gives complete specifications and descrip- 
tion of the USG Pilot as well as pneumatic transmitters and receivers 
Send for your copy today, or contact 
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THE MARK OF QUALITY 





~ In recorders and 







nada recording controllers 
COLMAN ..-Wheelco gives you 








L =) the “‘extras’’ that 





really count 


Wheeleo 
Inetruments 








Series 8000 Recorders and Recording Controllers — available in a 
wide range of models, these self-contained null-balancing elec- 
tronic instruments feature convenient swingout design for easy 
chart and instrument maintenance. Multi-point recorders keep 
permanent records of up to 16 points on a single chart — feature 
up to six limit switches for high and/or low signal indications . . . 
single- or multi-color printing ...3 to 24 in. per hr recording speeds. 


Automatic Reset for Recording 
Controllers—available with 
Series 8000 instruments for 
demanding processes where small 
capacitance requires wide pro- 
portional settings and where 
offset cannot be tolerated. Tam- 
perproof cover protects all ad- 
justments, leaves necessary 
controls available to operator. 












With Wheelco you get the flexibility of choice that makes a 
big difference where precision is required in process control. 
In automatic reset units, for example, four types are available: 
MP and MMP for fuel-fired installations, MMC for controlling 
current in electric power setups, and MMD duration-type 
controller for use with either system. Ask your nearby 
Wheelco field engineer for more details. 


BARBER-COLMAN COMPANY 


Dept. F, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. X, Toronto and Montreal, Canada 


Industrial Instr-yments ° Automatic Controls ° Air Distribution Products 
Aircraft Controls * Electrical Components * Small Motors * Overdoors and Operators 
Molded Products °* Metal Cutting Tools * Machine Tools °* Textile Machinery 
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> Book Reviey 


Metrology of Cage Blocks, U S 
ment of Commerce. National B, ; 
Standards, Circular 58]. Herd ta 


6” x 9%”, 119 pp., price $1.50 


Reviewed by D. J. DeMichele 
VUechanical Engineering Dept. 
General ElectricCo, — ” 


. This bound volume Contains the proces 
ings of the Symposium on Gage Bloc 
which was held at the National Buren ¢ 
Standards on August 11 and 12. 1955, Th 
Engineering Metrology Section of the Optic 
and Metrology Division of the Bureay on. 
sored the symposium. Fifteen Papers wer 
presented with general discussions al 
these are the contents of this volume. 
The papers presented fall in the 


categories: 


following 


l. Application of interferometry teh, 
niques to gage blocks, conditions g 
fecting the accuracy of interferometr; 
measurements, 


Recent improved interferometer & 


tr 


sign for gage block measurements 

3. Metallurgical and _ physical properties 
of gage block materials, with emphasis 
on dimensional stability. 

4. Characteristics of gage block measur. 
ing surfaces, such as roughness, dept 
of individual scratches and conditig 
of edges. 

5. Development of commercial and gy. 
ernment standards and specifications 
for gage blocks. 


Papers by international authors enabk 
the reader to make comparisons of th 
optical techniques used, accuracies derived 
and standards being used for certification 
with those in this country. 

For example, author E. Engelhard de 
scribed in detail the history and technique 
of gage block measurement in Germany. 
Mr. K. M. Baird of the National Research 
Council of Canada presents the work being 
done in Canada. Mr. F. H. Rolt, Consult 
ant in Metrology and Standardization, Eng 
land, described the work in his county. 
Mr. Rolt states that with suitable care it 
is possible to use gage interferometers fe 
measuring lengths of gages to an accuracy 
of the order of one millionth of an ineh 
Of course, considerations for phase change 
of light reflection must be made for type 
and quality of finish and parallelism. 

The papers presented by the authors 
from the Bureau reflect some interesting 
and advanced work in this field. 

For example, the paper by Mr. T. R 
Young entitled “Achromatic Interferomelet 
for Gage Block Comparison” described the 
work being done in extending the precisi@t 
of measurements of length to 0.1 microinch 
per inch. Mr. Young described the a 
bodiment of the Koster’s achromatic wedge 
system in a mechanical mounting tempor 
in nature, but precise, to enable the po 
sibilities of the wedge system to be thot 
oughly explored. Special interferomet™ 
tests to control the optical componenlt 


were dev ised. 
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worthwhile contribution is de- 


her — 
~ by Mr. J. B. Saunders in his paper 
s ] 


“4 High-Sensitivity Interferometer for 
Veasurement of Phase Shift and other Ap- 
slications”. This is primarily directed to- 
si the measurement of phase shifts of 
jight vectors at reflection. This involves 
the measurement of wringing films, surface 
fnish effects, and measurements of small 
differences between 
The paper “An Improved Angle Inter- 
Snugg is also worth- 


gage blocks. 


ferometer” by R. E. : 
while reading since it describes a novel de- 
velopment in increasing the sensitivity and 
accuracy of this type of instrument. a 
The papers covering the characteristics 
of gage blocks due to thermal conditions, 
secular changes in length over a long period 
of time and the effect of retained Austinite 
and residual stresses on the gage blocks 
are all described very effectively. These 
characteristics are important to the manu- 
facturer of the blocks, certification labora- 
tories and the user in order to maintain 
high precision standards. 

Comparison of standards maintained by 
Germany, Canada, England with those of 
the Bureau makes the reader realize that 
in some areas much work has to be done 
in order for all to talk in the same terms 
of length measurements. 

The proposed Federal specifications for 
gage blocks are described in this volume 
by I. H. Fullner of the Bureau should be 
of interest to the manufacturers as well as 
the users. 

To complete this worthwhile volume, the 
those present at 
idea in 


discussion of papers by 
the symposium gives a general 
which areas the most interest lies. 

The material selected for the symposium 
covered the subject well. It is well ar- 
ranged in the book, illustrated adequately, 
and is relatively free errors. The 
material format, printing and paper quality 
of the book is consistent with the excellent 
work by the National Bureau of Standards. 
This collection of 
symposium should be a welcomed addition 


from 


papers covering the 


to any reference library in industrv for 


those who maintain gage block standards. 





|Shown here just before they 
were shipped from Philadelphia 
to various USAF bases are the 
last of an order for 200 special 
high vacuum pumping systems 
designed by F. J. Stokes Co. to 


Simulate high altitude condi- 
tions for calibrating aircraft 
flight instruments. A good 
example of the type of behind 
the scenes procurement that 
keeps our modern air force in 
the air, 








a 
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HEISE GAUGES | 





plied for) 


range from 0° to 100°F. 


ditional position as 


Pressure Ranges 15 to 20,000 P.S.I. 
Prices from $196.75 





@ Heat and cold have no effect on 
the Heise High Precision Pressure 
Gauge equipped with the new 
Thermal Compensator. (Patent ap- 


Developed by the Heise Labora- 
tories, manufacturers of the 
world’s finest pressure measuring 
instruments, this unique device 
now eliminates all error due to 
thermal variations. Pointer errors 
caused by linkage growth and 
changing modulus in the Bourdon 
Tube are positively and precisely compensated by the equal 
and opposite action of a scientifically designed and balanced 
bimetal bar to maintain calibration through a temperature 


Even exposed to rapidly changing weather outside the 
confines of the laboratory, the Heise Gauge upholds its tra- 


THE STANDARD OF THE WORLD 


Dial Sizes 8¥2"-12”-16” 
DELIVERY WITHIN 30 DAYS 





xX 















ISE BOURDON TUBE COMPANY, INC. 


OOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 
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GUBELMAN 
CHARTS 


ALL TYPES 


for Recording 
Instruments 





Charts for Ink, Electrical, Heat, Wax and Metallic 
Stylus-Recording. 

Special time numbering, perforations, and graphic design 
cycles available to meet unusual requirements. 

All Charts are produced under automatically controlled 
atmospheric humidity conditions. 

Our complete chart manufacturing facilities and wide 
experience have served and progressed with the instrument 
industry since 1908. 


GUBELMAN CHARTS 


NC QOR,RPOQORaAT & DBD 


(FORMERLY NAMED GUBELMAN PUBLISHING CO.) 


100-108 EAST KINNEY STREET, NEWARK 5, N. J. 
For More Data CIRCLE 87 on Inquiry Card 








SEND THE ISA JOURNAL 
TO TWO FRIENDS - - FREE 


No doubt there are two of your associates who are 
not members of ISA and who do not receive the 


ISA JOURNAL. 


We'll be happy to send them the next few issues 
— without charge and with your compliments — 


to acquaint them with ISA and the ISA JOURNAL. 


Fill in the blanks below and mail to: 
ISA JOURNAL, 313 Sixth Ave., Pittsburgh 22, Pa. 





Name 

Title 

Company 

Address 

City Zone State 
Name 

Title 

Company 

Address 


City . Zone State 





Requested by Section 


Address 
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ie o 
ap Proportioning 
Temperature Contro; 





Table top model 
converts to panelmount 


SIMPLYTROL 


Users report this time proportioner holds temperature to 
£1°. Its new anticipating circuit builds up open circuit volt. 
age across the meter-relay contacts, achieving the most in 
reliability and giving straight line control in even the 





toughest applications. 
This PR Simplytrol indicates continuously; reads directly; uses 
no amplifier or electron tubes; costs less than other temper- 
ature controls. 30 ranges from —400°F. to + 3000°F. 
Approximately 642” x 642” x 10”. Shallower models avail- 
able in quantity. 

Ask for Data Sheet 9 


assembly Products Ine, 


Chesterland 20, Ohio 
Booth 307, Automation Exposition 
Coliseum, New York City, June 9-13 
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VALVES 


Hoke ball-type check valves are pre- 
cision engineered for minimum flow 
resistance and positive reverse flow 
check. Synthetic rubber seats and 
stainless steel springs give maximum 
corrosion resistance and long service 
life. Line pressures to 3000 psi. Stock 
sizes, %” and 14” in stainless steel and 
brass. Larger sizes or other materials 
to your requirements. Complete infor- 
mation is yours for the asking. 





HOKE . 
INCORPORATED 


Fluid Control Specialists 
243 S$. DEAN STREET, ENGLEWOOD, N. J. 
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Control Engineering Handbook, Edit- 
ed by John G. Truxal, approx. 1100 


pp., $18.50 


More than 50 
servomechanisms, 
automatic feedback control systems. 
Emphasis is largely on components 
_electro-mechanical, _mechanical, 
hydraulic and pneumatic. (Order 
from McGraw-Hill Book Co., 827 W. 
{ist St. New York 36, New ork.) 


contributors discuss 
regulators and 


Electronic Designers’ Handbook, Rob- 
ert W. Landee, Donovan C. Davis, 
and Albert P. Albrecht, Approx. 


1000 pp., $16.50 
Fundamentals and data aid in elec- 
tronic design. Circuits, theory and 
application covered. Latest informa- 
tion on design work. Graphs and tab- 
ular drawings round out information. 
(Order from McGraw-Hill Book Co., 
997 W. 41st St., New York 36, N. Y.) 


Industrial Control Circuits, Sidney 
Platt, 194 pp., $3.90. 

Explanation of circuits governing the 
initiation, processing, and finishing of 
industrial electronic equipment. Spe- 
cific industrial applications graphical- 
ly describe problems of industrial 
control, (Order from John F. Rider 
Publisher, Inc., 116 W. 14th St., New 
York 11, New York.) 


Express Contents of Soviet Journals, 
$25.00 a year on monthly subscrip- 
tion. 

Contains advance tables of contents 

of all Soviet technical journals cur- 

rently being translated into English. 

Published each month. (Order from 

Consultants Bureau, 227 W. 17th St., 

New York 11, New York.) 


Conductance Curve Design Manual, 

Keats A. Pullen, Jr., 128 pp., $4.25 
Discusses an original technique for 
designing electronic circuits which 
shortens design time and minimizes 
guesswork. Conductance curve graphs 
can be used to predict large signal 
performance. (Order from John F. 
Rider Publisher, Inc., 116 W. 14th St., 
New York 11, New York.) 


Physics and Mathematics in Electrical 
Communications, James Owen Per- 
rine, 268 pp. $7.50. 


Probing explanation of what happens 
In electrical circuits that contain re- 
sistance, inductance and capacitance. 
A clearly presented tying together of 
mathematics and electrical communi- 
cation, (Order from John F. Rider 
Publisher, Inc., 116 W. 14th St., New 
York 11, New York.) 
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save valuable 
=Taloiial—\-Jal alo mil eal— 


HEATH Electronic Analog Computer Kit 


In the college classroom, or “‘on 
the job'’ in industry, the Heathkit 
Analog Computer solves physical 
fola@masl teal: lalier- lm elae)e)i-tit me) | 


electronic simulation 


of conditions. Full kit $O4 50° 


This advanced ‘“‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation. 


Ideal for industry, research, or 
Incorporates such features as: 


¢ 30 coefficient potentiometers, each capable of being set with extreme accuracy. 

e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 

e A nulling meter for accurate setting of computer voltages. 

e A unique patch-board panel which enables the operator to “see'’ his computer 
block layout. 


Because it is a kit, and you, yourself, supply the labor, you cann 
afford this instrument, which ordinarily might be out of reach ec 
nomically. Write for full details today! 


save money wi) HEATHKITS 


nent in kit form. Write for y FREE 
oe) Mo) 3 


Og CS Vi eee 


Raggy 2 
HEATH COMPANY 


A Sut Wary of Daystr m Ir 


BENTON HARBOR 35, MICH. 


Get the complete computer 
story from this four-page 
folder, available free! 
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* new products 


First U. S. ‘‘Thermo-Grav”’ 


Here is something really new. 
This is the first U.S. made vac- 
uum thermal balance. Capable 
of completely exploiting the 
thermo-analytical techniques of 
thermogravimetry, *‘*‘Thermo- 
automatically 
thermgravimetric curves of sam- 
ple in vacuum or controlled at- 
mospheres at temperatures up to 
1000° C. Applications unlimited. 
American Instrument Inc., 
Silver Spring, Maryland. 


CIRCLE 301 on Inquiry Card 


Grav” records 


Co., 


Pneumatic Transmitters 


New pneumatic pressure trans- 
mitters, both indicating (shown) 
and non-indicating types, meas- 
ure pressures up to 100,000 psi 


with an accuracy of % of 1%. 
Design gives it high sensitivity 
with no measurable dead zone. 
Offers process industries an 
economical means of transmit- 
ting information while keeping 


high pressure from control area. 
Manning, Maxwell & Moore, Inc., 
Stratford, Connecticut. 


CIRCLE 302 


n Inquiry Card 


48-Amplifier Analog Computer 
high 


A new precision analoz 


computer designed for highest 
accuracy and minimum = main- 
tenance differs radically from 
o!der computers in 2 respects 


expandability and _ packaging. 


Computer may be expanded in 
the field on a “building block” 
basis without rewiring or me- 
chanical modification. Features 
148 operational amplifiers. Mid- 
Century Instrumatic Corp., New 
York, New York. 

CIRCLE 303 

New Type Flowmeter 
“Mighty-I” measures flow in 


either direction and in any pipe 


size from 11%” to 8” without ad- 


ditional components. Corrosion 


resistant flowmeter requires no 


flanges or matching orifice plates 


and is easily installed in any 


line in a matter of minutes. Since 


meter measures flow without ac- 
cessory equipment of any kind, 
inventory is reduced to just the 


Fischer & Porter Co., 
Hatboro, Pennsylvania. 


CIRCLE 304 


one item, 


n Inquiry Card 


Number on the 


New Control Valve Protection 


For use in plating or chemical 
tanks, heaters and other 
rosive applications, the 
thermal bulb and capillary tub- 
ing system of sliding gate con- 


cor- 


entire 


trol valves are heavily coated 
with a protective heat conduct- 
ing plastic film. Suitable for 


temperatures up to 185°F. Coat- 
ing’s quick reaction to tempera- 
ture changes affords close con- 
trol. OPW-Jordan Corp., Cincin- 
nati, Ohio. 

CIRCLE 305 on Inquiry Card 


All Electronic Voltmeter 


This all electronic digital volt- 


meter measures d-c_ voltages 
from 0.001 to 1000 volts with 
0.1% accuracy. Less than 1/10th 
of a second is required on a 
clear in-line digital readout. Di- 
rect digital technique offers 
greater speed, reliability, ac- 


curacy and stability than voltage 


ramp or other time measuring 


methods. It will pay to look 
into this. KIN TEL, San Diego, 
California. 


CIRCLE 306 


n Inquiry Card 


Strain Gage Accelerometer 


A new concept in unbonded 


strain accelerometers—gas 


gage 
damping—permits operation ovet 


a wide temperature with 
jacket. 


conventional 


range 


out a_ heater Perform- 


ance excells accel 


erometers in frequency response 


by a factor of 2. Small size and 
fine response characteristics 


make it highly suitable for mis- 
sile and aircraft flight instrumen 
tation. Statham Los 
Angeles, California. 


CIRCLE 307 on Inquiry 


Instruments, 


New High Pressure Valves 


Here is 


standard 


one in a new line ot 
control valves 
in size from 1” 14”, with pres 
sure ratings up to 2500 Ib. ASA, 


\ alves 


and 


ranging 


successfully handle ero 


cok- 


ing oils and liquids, high pres- 


sive corrosive slurries, 
sure pipe line gases, steam and 
Design assures tight shut- 
Handles loads 
60,000 absolute 


stability. Phil- 


waler. 
off. 


up to 


valve stem 


Ibs. 


Conoflow 


with 
( or p., 
adelphia, Pennsylvania. 
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You save in many ways with 


TE L-O-SET receivers... 


today’s most advanced miniature pneumatic instruments 











Record or indicate any process variables with versatile Tel-O-Set 

receivers. They’re the most dependable, economical, and easily- 

serviced miniature instruments you can buy. 

CUT INSTALLATION COSTS 

@ Startup is safeguarded by wiring and piping case separately ... keep chassis 
safe in original carton until startup. 

@ Quick-connect design makes chassis mounting easy, fast, foolproof. 

CUT SPARE PARTS INVENTORY 


@ Use any Tel-O-Set receiver with any pneumatic force-balance controller. 
@ Change recorder to indicator and vice versa . .. without changing case or 
disturbing field connections. 


REDUCE PROCESS DOWNTIME 
@ All working parts can be inspected during operation, without process interruption. 
@ Zero and span, the only adjustments required, are set from front of panel. 


SAVE IN MAINTENANCE 
@ Separate pneumatic and electric connections—no need for electrician to stand by. 
@ Linearity built in at factory, requires no attention. 


Get complete details on receivers and other Tel-O-Set instruments 
from your nearby Honeywell field engineer. Call him today . . . he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Aves., Phila. 44, Pa. 


Honeywell 
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NOW DUCTILE BISMUTH 


in wires, grids, ribbons and films! 


WIRE GRiD RIBBON FILM 


At last you can take advantage of Bismuth’s 
extreme sensitivity to changes of temper- 
ature and magnetic field intensity. Through 
an exclusive process, we have perfected 
Bismuth in ductile form . . . Bismuth that 
can be bent without crumbling and break- 
ing. Available in insulated or bare wires, in 
special alloys for thermocouple legs, in wire 
form or grids for resistance controlled cir- 
cuits and gauss meters, and in ribbons or 
plastic mounted films for Hall effects. No 
other material is so versatile in its applica- 
tion to control and testing instrument design. 


—— 
9 


=, 





w 
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Vos HAS 1001 USES IN TESTING AND 
CONTROL INSTRUMENTS! 


Write for Complete Information And Prices: 


tzpatrick erectric suppty co. 


450 IRWIN ST. @© MUSKEGON, MICHIGAN 
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FAST ; 
DELIVERY ON 
on a 
Rotameters 
and Flow 


Indicators 





Purge 
SK makes a complete line of Rotameter 
Rotameters and Fiow Indicators. 
For quick delivery the company 
stocks popular types and sizes. 
If you need action fast, contact 
us stating your requirements. 
We'll let you know if a stock 
item is available and, if not, 
what we can do to expedite 
delivery. Call us at Cornwells 
Heights, Bucks County, Pa., 
“MErcury 9-0900” or contact us 
by TWX, “Cornwells, Pa., 69.” 
Ask for the INSTRUMENT 
DIVISION. 








Rotary Flow 
Indicator 


"'Safeguard”’ 
Rotameter 





SK's complete line of Rotameters for accurately measuring fluid 
rate of flow and Flow Indicators for indicating flow are briefly 
described in Bulletin M-1. Write for your copy. 


Schutte and Koerling COMPANY 


INSTRUMENT Division ——— 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
For More Data CIRCLE 92 on Inquiry Card 
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> new products 





Regulated Power Supply 


A completely tran- 
sistorized, regulated 
power unit supply has 
an output continuously 
variable from 0 to 30 
v with a usable 500 





ma current range from 
0.5 to 30 volts. Forced 
air cooling system per- 
mits operation at am- 





bient temperatures up 
to 120°F without de- 
rating. California Com- 
puter Products, Los Angeles, California. 

For More Data CIRCLE 309 on Inquiry Card 


New Miniature Explosion-Proof Annunciators 


A sturdy, compact, 6 alarm- 
point explosion-proof annunciator 
meets Class 1, Division 1 require- 
ments. Dimensions (6” x 6%” 
x 7”) make it especially suit- 
able for remote locations, such j 
as unattended engines and _ pro- a 
cesses, where the source of ’ 
trouble must be identified and : 
recorded. Has no movin parts; 
offers trouble-free reliability; as- é 
sures constant monitoring. SCAM 
Instrument Corp., SCAMMIT Di- 
vision, Chicago, Illinois. 


For More Data CIRCLE 310 on Inquiry Card 





New Control Valve 


Especially designed for 
steam, hot and cold water, 
air and gas service, this 4” 
NPT 125 psi 3-way valve 
offers compact design for 
simplified installation, leak- 
free performance, low initial 
cost and minimum = main- 
tenance. Both stem packing 
and seat discs are easily re- 
placed when maintenance is 
finally necessary. Sinelair- 
Collins Valve Co., Akron, 
Ohio. 





1ta CIRCLE 311 on Inquiry 


Digital Read/Write Amplifiers 


New all-transistor read 
write amplifiers now pro- 
vide system designers with 
a complete set of building 
blocks for digital magnetic 
tape applications. These 
versatile circuits are easily 
incorporated into any type 
of digital system. Voltage 
levels are compatable with 





either transistor or vacuum- 
tube systems logic. Mod- 





ular design adapts to sys- 
tems with unlimited number of channels. Decisional Control Ae 
sociates, Inc., Santa Ana, California. 

For More Data CIRCLE 312 on Inquiry Card 
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New Linear Counting-Rate Meter 
Seen here is a new 
linear counting-rate me 
ter featuring 7 counting 
Each of the 
count ranges can be ac 
calibrated by 


ranges, 


curately 
means of built-in range 
panel 


controls, Front 





controls are also pro 
vided. Full scale ranges 
of 200, 600, 2000, 6000. 
20,000, 60,000, and 200,- 
Regulation is such that 





possible. 
in high voltage for a 1% 
Borg-Warner Corp., Santa Ana, 


000 counts per minute are 
there is less than 0. 1% change 
in line voltage. BJ Electronics, 


California. 


change 


1 CIRCLE 313 


New Straight Thread Hydraulic Port Fitting 

A new straight 
thread hydraulic port 
fitting replaces conven- 
thread or 


fittings. 


tional pipe 
“Q” ring style 


Saves space and _ re- 








duces installation —la- 
bor in making hydrau- 


lic connections in pan- 
f YY els, calves, 
WY HSI f pumps and other simi- 
LLL LLL: 


close setting of high pressure connections. No special tools are 
required for installation. Flodar Corp., Cleveland, Ohio. 
For More Data CIRCLE 314 on Inquiry Card 


cylinders, 





lar equipment. New de- 





sign permits extremely 


Process Control Memory Storage Unit 

For moderate bit capaci- 
ty and extreme simplicity 
of operation, here is a 
memory storage unit that 
can be charged by a simple 
d-c potentiometer and_ the 
output can drive a meter in- 
dicator, or a servo system 
for process control, Charg 
ing and pickoff can be con- 
tinuous for proportional pro- 
cess control or the drive 
shaft can be 
each condenser by a servo- 


Industrial Con- 


indexed to 





mechanism. 
Lindenhurst, L. I., New York. 
For More Data CIRCLE 315 


trol Co., 
n Inquiry Card 


Multi-Purpose Electrometer 


Here is an all-purpose in- 


strument for measuring d-c 
voltage, current and resistance 


over extremely broad ranges. 


It also serves as a convenient 
d-c amplifier. Features: select- 
able imput impedence from 1 
ohm to greater than 10" ohms; 
zero drift less than 2 mv per hour 










yma 








after warm-up; 10 v and | 
mv outputs to drive  oscillo- 
scopes and recorders; and in- 
ternal and _ voltage 
supply standards. Keithley In- 
Cleveland, 


resistance 


struments, Inc. 
Ohio. 
For More Data CIRCLE 316 on Inquiry Car 
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‘DIMENSIONEERED > 
for GREATER Cy! 
= Compare 


DeZurik 
CONTROL VALVES 


with any 







TYPICAL SAUNDERS 
10], Meee), bite) 
VALVE 


TYPICAL SINGLE 
SEAT DIAPHRAGM 
CONTROL VALVE 


DeZURIK 
CONTROL 
VALVES 


RK) 
74 
148 
330 
560 
1180 


DeZurik Control Valves offer more in other ways, too, 
Their low cost design makes it possible to furnish them 
with a positioner at a cost very often Jess than an ordinary 


valve without positioner! And check these features: 


Excellent control characteristics 
Straight thru flow reduces erosion and turbulence 
Rotary stem seal eliminates stem leakage 


Absolutely dead-tight shut-off 


4” thru 20” 
in Semi Steel, Steel, Bronze, Acid Resisting Bronze, Stainless Steel, 


Alloy 20, Hastelloy, Rubber Lined and others. See the DeZurik 


DeZurik Control Valves are available in sizes 


representative in your area, or write for details. 


DeZurRIK 


CORPORATION 


_ SRRTELL, MINN EOE 


For More Data CIRCLE 93 on Inquiry Ca: 
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General Purpose Pressure Gages 


> new products | 
A complete new line 


of pressure gages is 





New Automatic Irreversible Control 


especially suited to in- , 
dustrial applications 
where steam, water, 


Positive holding of 
butterfly valves under 
extreme pressure at an 
infinite number of set- 
tings is now possible 


and non-corrosive oils 
and gases are the prin- 
. . cipal measured media. 
with a new automatic — | 7 3 
To simplify mainten- 


vice can withstand up — — ——— 
dia 


to 1,000 inch pounds nee, 
torque with less than 
1.160° deflection in a 
4” valve when line 


irreversible control. De- 





and pointer 





are removable as one 





unit — eliminating pos- 
sible pointer shift due to stresses at the gage connections, United j 
States Gage Division, American Mac hine and Metals, Ine S| 





surge pressures are en- ; 
lersville, Pennsylvania. 


countered. No creepage even under severe vibration conditions: aie : CIRCLE 319 on | : 
fail-safe under destructive forces; cannot jam. Reid Metal Pro- i la 7 ns ae 
ducts, Inc., Burbank, California. 








For More Data CIRCLE 317 on Inquiry Ca:d 
j Temperature Limit Control System 
Strain Gage Power Supply Designed to monitor pro- 
Expensive transduc- cess-tube temperatures — in > 
ers and equipment are nuclear reactors, this tem ,_ 
protected from damag- perature limit control sys- 
ing surge voltages with tem is readily adaptable to a» 
this new strain gage any critical temperature ap- : 
power supply which plication where _ channel : 
provides 100 transduc- monitoring from a_ remote . a 7 
ers with up to 5 amp location is desirable. A ~ > ’ 
of current at any reg- trip on any limit controller whi. 
ulated voltage between activates the alarm ampli- oe 
0 to 15 v. Highly fier removes voltage from a 
suited to applications relay and causes the alarm 
where a large number of bridge-type transducers must be pow- to sound and panel lizhts ‘ 
ered from one stable source. Neff Instrument Co., Pasadena, to flash. Arnoux Corp., Los 
California. Angeles, California. 
C For More | 1 CIRCLE 320 on Inquiry Card 
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DIRECT 
Announcing a new ALLISON FILTER with READING 


CONTINUOUSLY VARIABLE PASSIVE NETWORK DIAL 
AUDIO FREQUENCY FILTER—MODEL 420P ALLISON 420P FILTER FEATURES 


© Continuously variable frequency range 
from 20 cycles to 20,000 cycles 


© 20 db attenuation in first octave 
© Passive network @ No power supply 


© No vacuum tubes 


A new Allison High Pass-Low Pass Filter permits direct reading 
of the frequency dial! The new filter, Model 420P, has separate 
High Pass-Low Pass Continuously Variable sections, allowing 
you to set up any band width within the range of 20 cycles to 
20,000 cycles. For rapid, accurate analysis of noise, specify 
Allison Filters! 


© Dynamic range 140 db 

© Designed for 600 ohms impedance 
© Plug-in input-output transformers 
for other impedances 

@ Maximum input 2 volts 

© Low loss—Approximately 2 db 

in pass band 


© Low Pass Signals from d-c to 
cut-off frequency 

@ Minimum band width approximately 
one-half octave 















Allison Laboratories, Inc: 


Write for Engineering 
14185 E. SKYLINE DRIVE + LA PUENTE, CALIFORNIA 


Bulletin with complete 
technical data. 
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ew Automatic Bulk Tape Eraser 


Designed for speedy, 
high-volume degaussing 
on a continuous or in- 


termittent basis, this 
new automatic bulk 
tape eraser provides 


absolute certainty of 
performance and offers 
many advantages in re- 


moving noise and pre- 





| tape widths up to 1” 


reels in 


metal and plastic 


. »~ 7 sh 14”. Can be adapted easily for business 
ameters 7 through | : 
: City, 


Ampex ( ,Orp., Redwood 


machine oF special type reels. 
California. | 
n Inquiry Card 


For More Data CIRCLE 321 


New Skeleton Pressure and Vacuum Switches 


New stripped model pres- 


sure and vacuum 


for industrial 


SNAP ACTION SWITCH 
ADJUSTMENT 










in a common cabinet, 


ture dependable 


accuracy, safe 


F Are not sensitive 


tion and can be 





> 


- “ | ° ° 
a y ‘ y on moving equipment. 
DIAPHRAGM ane 
SEALED D - Recommended for liquid, 
gas and or water systems. Barksdale Valves, Pressure Switch 


Division, Los Angeles, California. 
For More Data CIRCLE 322 on Inquiry Card 


MEASURE 


actual air velocity 
instantly with 


lbnor VeEvometer 


A simple, direct reading on the Alnor Velometer gives you 
an instant measure of air flow speed through grilles, ducts, 
ufnaces, spray booths, or in the open. 

Precision-built and self-contained, this portable instru- 
ment brings laboratory standards to the line or field instal- 
lation. Available in a wide variety of scale ranges, full 
assortment of jets and fittings. You'll want all the facts 
(no safety department should be without a Velometer ). Get 
Bulletin 2448-G. Attach this ad to your letterhead and mail 
to: Illinois Testing Laboratories, Inc., Room 542, 420 
No. LaSalle St., Chicago 10, Illinois. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


For More Data CIRCLE 95 on Inquiry Card 
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vious data from mag- 
netic tapes. Accomo- 
dates all types of 


and 


switches 
installations, 
where controls are enclosed 
i fea- 

repetitive 
control of 
delicate processes, and oper- 
ating characteristics as de- 
pendable as housed models. 
to vibra- 
mounted 
in any position even direct- 
























of .04 to 2. 


@ One or 
with a 


more 
pure 


@ Available in a 








available using 


Write for Bulletin M-1 


INSTRUMENT COMPANY, 


Available in out:ide diameters 


wires insulated 
mineral 
into a metal tube. 


e@ Can be sharply bent. 


@ Sheath can be welded without 
loss of insulation. 


@ Complete thermocouple probes 
this 
made to your requirements. 


variety of 
sheath metals with thermocou- 4 
ples and other wire materials. 


swalce 1 


material 


INC. 







315 NO. ABERDEEN STREET, CHICAGO 7, ILLINOIS 


Sales Representatives throughout the United States and Canada 


“or More Data CIRCLE 96 


n Inquiry Card 


DYNATROL 
LEVEL CONTROL 


Write for Bulletin J57 


AUTOMATION PRODUCTS 


3030 Max Roy Street 


Model CL-10 Dynatrol utilizes 
dynamic type design principle for 
extremely accurate and versatile high- 
low point detection or narrow level 
range proportional control. This small 
and rugged low cost control has a 
positive acting electrical output re- 
sponse to level variation. Rated for 
3000 psig—any position %” pipe 
mounting—115VAC explosion proof 
—no seals for leakage—corrosion 
resistant. 


INC. 


Houston 24, Texas 
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new literature 





Electrical Connector Selector 


A valuable rule 
providing electrical and mechanical specifi- 


slide type calculator, 


cations on all standard connectors gives 
specifications at a glance. An excellent 


ready reference you'll want to own. DeJur- 
Amsco Corp., Long Island City, New York. 
For More Data CIRCLE 401 on Inquiry Card 


Single Instrument Analysis 


Designed especially for the iron and steel 
industry, Quantovac is an instrument for 
complete analysis no other instruments 
A new booklet describes its uses, 
applications, economic features, 
specifications, etc. Applied Research Lab- 
oratories, Glendale, Calif. 
For More Data CIRCLE 402 


needed. 
possible 


n Inquiry Card 


Two-Column Gas Chromatography 


Extraordinary time-saving benefits of 2- 


column gas chromatography using a new 
dual column described and _ il- 
lustrated in a new 4-page data sheet (GC- 
82-MI). Application information features 
uses and advantages of 2-column operation. 
Beckman Scientific Division, 
Fullerton, California. 

re Data CIRCLE 403 on Inquiry Card 


valve are 


Instruments 


For M 


Relay Terms Glossary 


Introducing a new 16-page glossary of 
almost 200 definitions of relay terms sug- 
gested by the National Association of Relay 
Manufacturers and compiled by Oklahoma 
State University. In addition to the defini- 
tions, the booklet contains 21 diagrams il- 
lustrating contact arrangements and voltage 
and current parameters. Potter & Brum- 
field, Inc., Princeton, Indiana. 


For More Data CIRCLE 404 on Inquiry Card 


All New Silicon Resistor 


If you are one who keeps up with the 
times you will want to know more about 
device that 
has added a dimension to the field 
of electrical components. Most significant 
characteristic of the “Senistor” silicon 
resistor is that it has a 0.7% positive tem- 


a completely new solid state 


new 


perature coefficient of resistance. Texas 
Instruments, Dallas, Texas. 
For More Data CIRCLE 405 on Inquiry Card 


Recording, Controlling Thermometers 
Here is a handy reference you will want 
to get and keep close at hand. Catalog 
C60-2 describes a complete line of rec- 
tangular case filled system thermometers, 
indicators, transmitters, and 
electric and pneumatic control instruments. 
Vapor actuated, gas actuated and mercury 


recorders, 


actuated thermometers and thermal sys- 
tems for use between temperature limits 
of—125° to 100°F are listed and ex- 


plained along with separable wells and 
other accessories. Minneapolis-Honeywell, 
Industrial Division, Philadelphia, Pa. 

For More Data CIRCLE 406 on Inquiry Card 
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Potentiometer Guide 


Four precision potentiometers are ex- 
plained in a new 4-page data folder. 


Specifications, diagrams, ordering informa- 
tion are given, along with resistance values. 


Spectrol Electronics Corp., San Gabriel, 


California. 
re Dcta CIRCLE 407 on Inquiry Card 


Pas Es 


t 


Components Guide 


Complete lines of end seals, crystal ho!d- 


and mounts, transistors and diode 


closures are listed in catalog 657D. 


ers 
Com- 
plete physical dimensions and line draw- 
1000 different styles and sizes 
Hermetic Seal Corp., Newark, 


ings of ove! 
are given. 
New Jersey. 


tr More Data CIRCLE 408 on Inqu 


Plastic Components Table 


Included in an up-to-date and helpful 


catalog on everything in the way of plastic 


components is a 2-page comparison table of 


chemical, electrical and mechanical prop- 


erties. The 64-page catalog covers sheets, 
rods, tubes, films, ete. for industrial and 
laboratory use. Cadillac Plastic & Chem- 


ical Co.. Detroit. Michigan. 
For } 1ta CIRCLE 409 on Inquiry 


Automatic Odorant Feed Systems 


Four modern, automatic methods to me- 
ter and feed a precise ratio of odorant to 
natural gas lines are covered in data sheet 
E-58-2. 
how controlled volume diaphragm pumps 
feed mercaptans or other 
matically in accordance with varying main 


Milton 


The 2-page data sheet tells you 


odorants auto- 
line flow rates—without leakage. 

Roy Co., Philadelphia, Pennsylvania. 
For More Data CIRCLE 410 on 


Inquiry Card 


Vacuum Gage Guide 


Quick and convenient measurements of 
high vacuum on production systems with 
laboratory accuracy are possible with new, 
vacuum gages de- 
(561). 


covered are re- 


rugged, shock resistant 
Gage 


scribed in a new data sheet g 
scales for the 4 
produced in actual size; specifications and 


Stokes ( Orp., 


models 


prices are also given. F. J. 
Philadelphia, Pennsylvania. 
For More Data CIRCLE 411 on Inquiry Card 
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That's A Switch! 

Here is an 
useful 28-page catalog which gives com- 
information on precision snap-act- 
General purpose, high-sen- 


easy to use and extremely 
plete 
ing switches. 
sitivity, environment-free, immersion- proof, 


metal AN JAN, d-c, re- 


set, miniature and subminiature styles are 


cased, and 


covered. Convenient pictorial index tells 
where to find dimension drawings, descrip- 
specification 
electrical ratings for 
switch type. Unimax Switch Division, W. 
L. Maxson Co., Wallingford, Connecticut. 
For More Data CIRCLE 412 on Inquiry 


tions, force and movement 


tables and each 


Card 


New publications that will keep you 


to-the-minute on developments Cat 


are sent direct by the manufacture, with 


out cost or obligation. Circle Code a 


\ 


ber on the Readers’ Service Post ar 


Power Supplies Guide 


A new catalog illustrates and describes , 
complete line of d-c power supplies, ad 
line regulators and static inverters, Vil 
be useful in selecting the right instrument 
to help you in your work, Perkin Engineer. 
ing Corp., El Segundo, Califormia. 
For More Data CIRCLE 413 on Inquiry ¢, 


Timing Space Satellites 


To time space satellites now traveling 
around the earth and the ones that will be 
placed in orbit later, Smithsonian Instity 
has selected 12 frequency time standard in- 
An interesting article in th 
Bodine Motorgram discusses these instry. 


struments. 


Bodine E'ectric Co.. Chicago, Il 
1ta CIRCLE 414 on Inquiry Cay 


ments. 


Vapor Pressure Apparatus 

Here is an interesting new booklet which 
the high-accuracy, high. 
speed technique for measuring the vapor 


des ribes new 


pressure of volatile liquids. Apparatus js$ 
3 times speedier and 
needs only 1 cc of sample instead of 140 « 


Fisher 


times more precise, 


required in traditional apparatus, 
Scientific Co., Pittsburgh, Pa. 


1ta CIRCLE 415 on Inquiry Ca 


a 


Indicating Flowmeters 


Bulletin V-100 gives ranges, scales, pres 
sures and mechanical detai's on a complete 


new line of flowmeters designed for air, 


and liquids. An_ exclusive movable 


fas 


vane principle is described in detail, Here 


is something new you will want to know 
more about. Seico Instruments Division, 
Eclipse Fuel Engineering Co., Rockford, 
Illinois. 

hee eRe 
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Pyrometers and Thermocouples 


A new catalog illustrates and describes 
a complete line of precision-matched pyr 
meters and thermocouples which can be 
used interchangeably with any make pyro 
meter or thermocouple thermometer. For 
all industrial purposes, for incorporation it 
original equipment machinery and inst 
mentation. Raymond F. McHugh & Sons, 
Philadelphia, Pennsylvania. 


r More Data CIRCLE 417 on 


Tn teu Card 
inquiry Van 


Multi-purpose Galvanometers 


D’Arsonval produced the first moving 
coil, permanent magnet galvanometer in 
1822. Since then the galvanometer his 
been refined to perform many jobs — # 
curately and Bulletin 1528A give 
complete information on galvanometers fot 
between 4 


well. 
finding exact time-correlation 
variety of electrical signals; measuring; 
load -conditions, 
only 1/1000 of # 
aircraft and indut 
Consol 


termining long term 


transient forces lasting 
second; and for testing 
trial equipment during operation. 
idated Electrodynamics, Pasadena, Calif. 
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TIMING is everything 
THEY MISSED... DON’T YOU 





INDUSTRY AND GOVERNMENT LEADERS PREDICT THAT 
BUSINESS WILL BE BETTER THAN EVER IN SEPTEMBER 


Take advantage of this TIMING 
and exhibit in... 


13th Annual Instrument —Automation Conference & Exhibit 


sponsored by Instrument Society of America 


Philadelphia Convention Hall 
September 15-19 


Here 25,000 key technical personnel in the instrumentation field will gather to view the latest developments in 


e Research 

e Manufacture and use of Computers 
e Data Handling equipment 

e Measurement equipment 

e Testing and control devices 


This year's conference program, including technical sessions, workshops and clinics, is keyed to pacing your 
company with the newest technology of instrumentation and automatic control. 


The 1958 show will be greater than ever — the best selling opportunity this year. 


MAKE YOUR PLANS NOW! 
BE CERTAIN YOUR SALES TIMING IS PHASED IN 


For exhibit information. contact For full conference program and other information, contact 
Fred J. Tabery, Exhibit Manager William H. Kushnick, Executive Director 
Instrument Society of America Instrument Society of America 
3443 So. Hill Street 313 Sixth Avenue 
Los Angeles 7, California Pittsburgh 22, Pennsylvania 
Richmond 9-109] ATlantic 1-3171 
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GET THIS 
HANDY GUIDE 
*° BETTER VALVES 


ete 
lt 


cwewsers mee me 









camernernenas oF OHH 


Shows complete line of Penberthy valves 
and liquid-level gages for power, petro- 
Jeum, and process industries. Includes 
technical data, parts, price lists, and 
accessories such as: 


HEATING AND COOLING GAGES... for accu- 
rate readings where liquids must be cooled 
or heated to obtain exact measurement. 


INSTRUMENT VALVE... permits gage repair or 
replacement without shutdowns. Back-seating 
stem permits repacking under pressure. 


FROST PREVENTIVE GAGE...eliminates frost 
build-up ...assures dependable visibility. For 
industries where frosting interferes with 
accurate readings. 


ILLUMINATORS .. . plastic wedge distributes 
bright, even light along entire column. Non- 
glaring...dustproof for perfect illumination. 


WELDING PAD GAGES .. . where process con- 
ditions require observation windows as inte- 
gral part of vessel. 


NSE 





e 
Dept. IJ a 
Penberthy Manufacturing Company | 
Division of Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Mich. j 
Please send FREE copy of Catalog #36. } 

iad 


NAME TITLE 





ADDRESS. 





COMPANY. 
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> new literature 





Accelerometer Manual 


Methods and accuracies of crystal cal- 


ibration are featured in a 25-page manual 
complete with actual photos and graphs. 
Frequency response, linearity with temper- 
ature, mounting methods and many othe1 
topics are covered. Endevco Corp., Pasa- 
dena, California. 


tr More Data CIRCLE 419 on Inquiry 


New ‘‘Digi-Coder”’ 


Digi-Coder converts a shaft position rep- 
resenting the analog value of a variable 
into a coded digital output. Output can be 
fed into an electric typewriter, tape punch, 
computer or printer. Here is something 
you will want to know more about. Fischer 
& Porter Co., Hatboro, Pa. 

For More Data CIRCLE 420 on Inquiry Card 
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Slip Ring Assemblies Guide 


The new 8-page brochure on slip ring 
assemblies covers more than 50 slip rings, 
brushes, commutators and drums. Nine 
methods of slip ring production along 
with good application data rounds out the 
Fully illustrated. An excellent 
Slip Ring Co. of America, Los 
Angeles, California. 


Data CIRCLE 421 


contents. 
reference. 


For More 


Pump for Solutions and Slurries 


The new Randolph pump for use with 
an almost universal assortment of solutions 
and slurries is described in bulletin P-57- 
102. Pump design eliminates all contact 
of moving parts with fluid being pumped. 
Since no liquid comes in contact with any 
of the parts, the unit can handle any so!lu- 
tion for which there is a flexible tubing o1 
suitable wear 
Palo Laboratories Supplies, Inc., New York, 
New York. 

For More Data CIRCLE 422 on Inquiry Card 


chemical and resistance. 


Data Acquisition Made Easy 


Looking for the best method of data ac- 
quisition? A set of 3 new catalog bul- 
letins describing a new Multicorder and 
associated commutator sampling switches 
for low level data acquisition can answer 
many of your questions. Bulletins cover 
features and specifications of new console 
from strain 
Applied Sci- 
ence Corp. of Princeton, Princeton, N. J. 


fore Data CIRCLE 423 on Inquiry Card 


units which operate directly 


thermocouples, etc. 


gages, 


Armered Rotameter Guide 


Armored rotameters for pressures up to 
5000 psi and for flow rates equivalent to 
3000 gpm of water are detailed for your 
information in new bulletin 130. Precision 
pressure-formed metering tubes dimension- 
ally reproducible to the same high degree 
of accuracy of glass metering tubes are 
Dimensions, capacities and con- 
struction data is included. A 
selection of transmitting as well as point- 
of-measurement extensions is included. 
Brooks Rotameter Co., Lansdale, Pa. 

For More Data CIRCLE 424 on Inquiry Card 
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DAVIS GAS ALARW 
SYSTEM 


ito) mmeotolabdlaleleltl-a-la-t 
lsalolalacelalate 





e low cost 

e high 
sensitivity 

e minimum 
maintenance 





Utilizing a highly sensitive thermo- 
couple-type catalytic filament, the 
new Davis Gas Alarm system 
provides the ultimate in dependa- 
ble, full-time area monitoring. 
Design simplicity keeps initial cost 
low and practically eliminates 
maintenance. Electrically ‘‘fail- 
safe” circuitry and signals may be 
checked out at any time by means 
of a push button. 


WRITE FOR 
BULLETIN 11-30 


... get full facts on why 
the Davis Gas Alarm 
System offers a better 
solution to your gas 
monitoring problems. 


nays DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co., It 
272 Halleck Street Newark 4, N.4 
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Gas Sampling Systcm 
Hot, dirty exit gases up to 3200°F are 


-ooled, washed and 
inuously sampled, cooled, 
- and combustible con- 


analyzed for oxygen Se | 
the new gas analysis system shown 
Tr setion booklet E65-6. Applicable 


all types of combustion equipment. 
to 


Bailey Meter Co., Cleveland, Ohio. ‘ 
For More Data CIRCLE 425 on Inquiry Card 


Multi-Channel Analyzer 

Here is complete up-to-date information 
on a new 50-channel pulse height analyzer. 
Specifications, physical and electrical de- 
«riptions of components that make up the 
complete unit are covered. An excellent 
reference. Elderado Electronics, Berkeley, 


California. : we 
For More Data CIRCLE 426 on Inquiry Card 


New Leak Detectors 

Increased versatility highlights a new 
and complete line of halogen-type leak de- 
tectors adaptable to application in almost 
every area of American industry. The new 
line locates leaks in any closed system or 
component — under pressure or vacuum 
using any halogen compound tracer gas. 
Accuracy is phenomenal. General Elec- 
tric, Schenectady, New York. 
For More Data CIRCLE 427 on Inquiry Card 


Machine Load Control 

Here is a booklet on a rugged, yet 
sensitive new machine load control that 
protects machinery and equipment through 
automatic shut-off, automatic warning 
and/or continuous on-off automatic opera- 
tion. In its most comprehensive form, the 
control protects against overload, under- 
load, no load and phase failure. Tipp- 
tronic, Inc., Chagrin Falls, Ohio. 

For More Data CIRCLE 428 on Inquiry Card 


Geared Encoder Systems 

Bulletin 316, suitable for inclusion in 
loose-leaf notebook, discusses geared en- 
coder systems. General description, prin- 
ciples of operation, operation, Gray-binary 
output, internal gear assemblies, external 
geared assemblies are discussed and _illus- 
trated with easy to understand diagrams. 
Datex Division, G. M. Ginainini & Co.. 
Inc., Monrovia, California. 

For More Data CIRCLE 429 on Inquiry Card 


Radiation Detection 

Three of the newest radiation detection 
Instruments are featured in the latest issue 
of “NMC Fallout.” The main article is 
devoted to the only air monitor that meas- 
ures and records directly and separately 
the alpha and beta-gamma activity of air- 
borne particles. Also covered are a paper 
chromatograph scanner and _ proportional 
counting system. Nuclear Measurements 
Corp., Indianapolis, Indiana. 

For More Data CIRCLE 430 on Inquiry Card 


Mechanical Remote Controls 

A complete line of mechanical remote 
controls are detailed in a new and in- 
formative booklet. Also included are 
work sheets, photos, performance data, 
a glossary of engineering terms, cut-aways 
and graphs, This is excellent for the new 
man on the job. Teleflex Inc., North 
Wales, Pennsylvania. 
For More Data CIRCLE 431 on Inquiry Card 
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Removes Vapors Speedily and Effectively 


Welch TWO-STAGE DUO-SEAL VACUUM PUMP 
with VENTED-EXHAUST 


PATENT PENDING 
Extra Large Capacity-High Vacuum 


GUARANTEED VACUUM — with vent closed 0.1 
micron. When the vent is open, only slightly 
higher ultimate pressures result—usually in the 
range of | micron. 


FREE AIR CAPACITY — 375 liters/minute (13.3 
cubic feet) 
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For Large Vacuum Systems, 

or Fast Evacuation | 

@ Reduces pumpdown time | 

e@ Fewer oil changes needed 

| 
| 
| 
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| 
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Pump Revolutions - 300 RPM 
Motor-% WHP-1725 RPM 
Tubing Required - |5%-inch 
i.d. Over-all Dimensions of 
Mounted Pump 255¢x!434x 
183%, inches high Belt-tight- 
ening Provision Extra Sup- 
ply of Duo-Seal Oil 





No. 1397-B 


1397-B. DUO-SEAL VACUUM PUMP, Mo- 1397-D. DUO-SEAL VACUUM PUMP, Mo- 
tor Driven. For 115 Volts, 60 Cycles, tor Driven. For 115 Volts, D.C. 

f ; Each, $645.00 Each, $749.00 

4 helt guard is included with the mounted pumps. 

1397-C. DUO-SEAL VACUUM PUMP, Mo- 1397. DUO-SEAL VACUUM PUMP, Un- 

tor Driven. For 230 Volts, 60 Cycles, mounted. With pulley, but without mo- 


A.C. Each, $645.00 tor, belt or base. Each, $525.00 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U. S. A. 
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For use in— 





Trouble Shooting Tracer Element Studies 
Performance Tests Scintillometers 

Life Tests Air Samplers 
Electronic Gages Photronic Devices 
Nuclear Studies Audiometers 





DC Milliammeters: having the simplicity and ruggedness found 
only in direct-writing recorders. No linkages. No servo-motors. 














Range Coil Critical Damping | Swinging Time 
Resistance Resistance (Critically Damped) 
_0-1MA 1400 Ohms | 50,000 Ohms | O5second _ 
0-5 MA 70 Ohms | 4,000 Ohms 0.5 second 








Ask for Catalog Section 42 
‘‘The Meter With a Record’’ For Over 50 Years 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 





For More Data CIRCLE 102 on Inquiry Card 
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MODEL “G” 
32" DIAL 











Tells : ra 
the Truth "y 
about Temperature 


The Auto-Lite Model “G’ Temperature 
Indicator provides low-cost protection 
against temperature variations in proc- 
essing and storage operations. This 
reliable temperature indicator is 
Auto-Lite engineered for your specific 
needs ... offered in 8 types of cases. 








@ Precision-made .. . convenient remote 
reading or rigid stem mounting. 


e Low cost protection . . . due to large, 
specialized production. 


e@ Wide selection of dial ranges to meet 
individualized needs. 


Priced from $19.25. 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL INSTRUMENT DIVISION 
TOLEDO 1, OHIO 
NEW YORK © CHICAGO « SARNIA, ONT 


Diagrams show 4 of the optional 








case types. —— 
\ | | 
Pell 
l ! 

G-3 

G-5 


Send for catalog illustrating and describing 
Auto-Lite Indicators and Recorders 


TEMPERATURE INDICATORS 


AND RECORDERS 





For More Data CIRCLE 103 on Inquiry Card 
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a new literature 





New Spectrophotometer 


This new bulletin gives complete infor- 


mation on a new universal spectrophoto- 
meter, four power supplies and accessories 
A var- 


iety of analytical techniques are discussed. 


for nephelometry and fluorimetry. 


Coleman Instruments, Inc., Maywood, III. 
For More Data CIRCLE 432 on In« yal 


yuiry Card 


Portable Oxygen Indicator 


Features and performance of a new 


portable oxygen indicator for measuring 
concentrations of oxygen within the range 
of 0 to 25% by volume are presented in a 
The illustrated bul- 
letin includes principles of operation, uses 
Mine Safety 
Co., Pittsburgh, Pennsylvania. 


Data CIRCLE 433 


new 4-page bulletin. 


and accessories. Appliances 


Instrument Spectrum 
A whole 


every 


spectrum of instruments for 


almost application possible is de- 
tailed in the spring issue of “Modern Pre- 
cision”, an external house organ. Included 
are stories on wind tunnels, rocket testing, 
heat treating, instrument maintenance, 
nuclear reactors, engine testing, glass feed- 
er control, ete. Profusely — illustrated. 
Leeds & Northrup Co., Philadelphia, Pa. 


r More Data CIRCLE 434 on Inquiry | 


Latest in Lab Instrumentation 


The most recent developments in labora- 


tory instrumentation are discussed in new 
16-page LabLogi-58. Featured is infor- 


mation on thermistor telethermometers 


with interchangeable probes, chromato- 


fuges for speeding up separations by 


chromatography and paper electrophoresis, 


and a new design in mechanical high 
vacuum pumps. Will Corp., Rochester, 
New York. 

For More Data CIRCLE 435 on In yu 


From Batch to Continuous Process 


When 


decided 


a large distiller in the Midwest 
batch to 
tinuous faced with the 
problem of selecting the right equipment 


to convert from a con- 


process, he was 
no mean chore. The complete story on 


what he needed, what he chose and why 


is detailed in an external house organ 
News.” The story 
ideas on solving conver 
sion problems. Good reading. Schutte 
and Koerting Co., Bucks County, Pa. 


1ta CIRCLE 436 


“Engineering will give 


you’. some your 


Isotopes Work for Industry 


In 1953 it was estimated that radioiso- 


topes were saving U.S. industry approxi- 
mately $100 millions a year. In 1957 
these savings had climbed to between 
$295 and 485 millions annually. A new 


Industry” 


booklet Work for 


cites typical applications of radioisotopes 


“Tsotopes 


more that 
Write di- 
to Isotopes Extension, Division of 
AEC P.O. Box 


in industry and indicates many 
are in the development stage. 
rectly 
Civilian Application, U.S. 
E, Oak Ridge, Tennessee. 


For More Data CIRCLE 437 on Inquiry Card 


TANKOMETER * 


FOR MEASURING TANK Conrey 
ANY DISTANCE Away 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











LIQUID : 


Also gauges for: 


Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt, 


pressure or differential pressure, 


SEND FOR BULLETINS 


UEHLING INSTRUMENT (0. 


463 GETTY AVE., 


PATERSON,N 








Barometric Pressure (Mercury Col 
Absolute Pressure (Mercury Column 





For More Data CIRCLE 104 cn Inquiry Cad 








CHIEF TEST ENGINEER 


APPLIED RESEARCH 
POTENTIAL 


lo be the right young man, you will 


probably have an advanced degree 


in physics, about five years expe- 


rience in an engineering or scien 
tific lab. A good background and/or 
knowledge of thermodynamics, me- 
tallurgy, nucleonics, electro-mechan- 
ical controls, and computer applica- 


tions, 


You will direct an existing group iB 
Engineering tests of industrial pack 


age steam generators and related 


components, pret ision temperature 


. 1 
controls, and a wide range of e‘ectro- 
our well- 


mechanical devices in 


equipped plant. 


Good salary and benefits with def: 


nite growth potential. 
Write to: Personnel Director 
VAPOR HEATING CORP. 


6420 W. Howard Street 
Chicago 31, Illinois 


——————— 
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classified 


advertising 


NTED: 75c per line, minimum 
posiTiONS “4 number counts as one line. 
re in advance. No discount. 
, etc.: $1.50 per line, mini- 
SITIONS (Oe Box number counts as one 
m 


, and spaces per line. 
ISPLAY AD (up to 414"): $14.00 per column 
9 Minimum 1 column inch. 
other size ads—standard advertising rates 


THE ISA JOURNAL, GRANITE 
nenen . PITTSBURGH 22, PA. 
10TH OF MONTH PRECEDING DATE OF 
PUBLICATION. 











POSITIONS WANTED 


MECHANICAL ENGINEER B.S.M.E. desires to 
transfer talents to Instrument fic ld Presently in 
power engineering and process fluid flow in paper 
mil. Would prefer instrument application or test 
in such a process industry or similar, or in instru 
ment manufacturing. Write Box No. 2070, % ISA 


Journal. 


| SERVICES AVAILABLE 


ENGINEERS — SCIENTISTS —- TECHNICIANS 
RESUMES our specialty. Write for “‘How to Write 
Your Resume” with sample guide and forms—$1.50 
Postpaid. The Resume Workshoy Dept. S, Orville 
E. Armstrong & Co., 55 W. 42nd St., New York 
36, N. Y. 




















REPRESENTATIVES WANTED 








MANUFACTURER of Diaphragm Control Valves 
and Pressure/Temperature Regulators desires repre 
satation in the following cities toston, Charleston 
Denver, Des Moines, Indianapolis, Kansas City 
little Rock, Los Angeles, Tulsa, Memphis, Mil 





waukee, Nashville, and Tulsa. Write Box No. 2069 
% ISA Journal 
MANUFACTURERS 
REPRESENTATIVE 
covering Ohio, Mich., western Pa. wants lines 
of electronic instrumentation, transducers, com 


ponents and chart paper 


Contact ELLIOTT-SARLES COMPANY, 
23473 Concord Dr., Cleveland 16, Ohio 








SALES ENGINEERS WANTED for Chi- 
cago and Houston. Prefer men _ with 
Electrical, Mechanical or Chemical En- 
gineering degrees. Successful applicants 
will receive three months’ intensive train- 
ing at factory in Waterbury, Connecticut 
before assignment to district office. Pre- 
fer men between 25 and 30 who can start 
as trainees. Previous sales and instrument 
experience desirable but not mandatory. 
Those interested in Chicago opening ad- 
dress reply to S. E. Gewin, District Man- 
ager, The Bristol Company, 351 E. Ohio 
Street, Chicago 11, Illinois. Those inter- 
ested in Houston opening address reply to 
E. A. Merwin, District Manager, The 
Bristol Company, 3617 W. Alabama, 
Houston 6, Texas. 








LAY-OUT & DESIGN 
DRAFTSMAN 


Leading national manufacturer of auto- 
matic control equipment requires Drafts- 
man experienced in valve design and 
lay-out. Comparable background will 
be considered. Thorough practical ex- 
perience of 5-10 years preferred rather 
than technical degree. 

Excellent opportunity for right man 
with a Progressive, forward looking 
company offering broad employee bene- 
t program. Apply in writing sub- 
mitting resume, indicating expected 
Starting salary. 


LESLIE Co. 
Valley Book Ave. 
Lyndhurst, N. J. 
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Manometers 


Due to their basic accuracy, low main- 


tenance cost and ease of operation, man- 
ometers have applications in all segments 
of industry such as petrochemical, chemical 
refining. Bul- 
Dyna- 


processing and petroleum 
letin will give you some good ideas. 
metrics Corp., Burlington, Mass. 


For More Data CIRCLE 437 on Inquiry 


Valves for High-Temp Applications 


A new 1-page bulletin on the develop- 
ment of packless valves for high tempera- 
ture applications describes several valves 
designed efficient, non- 
problematic control of radioactive materials 
form of very cor- 


especially for 


which may be in the 
rosive salts or liquid metals. Descriptive 
drawings, 


Hoke, 


information includes assembly 
outlines, suggested applications, etc. 
Inc., Englewood, New Jersey. 


For More Data CIRCLE 438 on Inquiry 


Feedwater Regulator 


What are you feed- 
water regulator? In new 1045 
you will discover the applications and prin- 


looking for in a 
bulletin 


ciples of a new feedwater regulator using 
steam-flow and water-level influences acting 
tube and direct- 


through a_ thermostatic 


operated regulating valve. Diagrams and 


specifications of the various integrated 


parts are given. Copes-Vulcan Division, 
Blaw-Knox Corp., Erie, Pennsylvania. 


r More Data CIRCLE 439 on Inquiry Card 
How to Select Primary Flow Elements 


What should you know in selecting pri- 
mary flow elements? A new handy pocket 
sized 16-page folder will help you select 
the proper differential producer for every 
flow situation. Heart of the folder is a 
table which compares metering devices in 
terms of accuracy, range, life expectancy, 
initial and operating costs, recovery dif- 
ferential, weight, length, etc. You can 
tell at a glance exactly 
best suited to your specific requirements. 
B-I-F Industries, Inc., Providence, R. I. 
For More Data CIRCLE 440 on Inquiry Card 


which device is 


Water Treatment Refresher 


For students, engineers and others who 
need a refresher on treatment of 
municipal, industrial and boiler-feed water, 
new 12-page “Outline of Modern Water 
Treatment Equipment” is just for you. 
Bulletin lists water impurities, illustrates 
treatment 

deaerators 


basic 


systems and describes 
aerators, precipitation 
ment, filters and ion exchange equipment. 


Also tells how each piece works and gives 


typical 
equip- 


limitations, advantages and range of flow 
rates. The Permutit Co., New York, N. Y. 
For More Data CIRCLE 441 on Inquiry Card 


Nuclear Liquid Level Sensor 


Looking for more reliable and accurate 
industrial instrumentation? Information is 
now available on a new liquid level sensor 
which uses a radioactive material in the 
element and provides actuating 
control or 
Applications unlimited in 


sensing 
signal to indicate a _ prede- 
termined level. 
areas where constant, fixed position moni- 
toring of presence or absence of liquids 
is required. Robertshaw-Fulton Controls, 
Anaheim, California. 

For More Data CIRCLE 442 on Inquiry Card 
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7 coming events 


*Denotes ISA Sponsored or Participating Meeting 











JUNE 1958 


June 9-13—4th Annual International 
Automation Exposition, Congress 
and Clinic at the New York Coli- 
seum. Contact Richard Rimbach 
Associates, 845 Ridge Ave., Pitts- 
burgh 12, Pa. 


June 15-19—Semi-Annual Meeting of 
American Society of Mechanical 
Engineers at the Hotel Statler, 
Detroit, Michigan. Contact ASME, 
29 W. 39th St., New York 18, N. Y. 


June 16-18 — 2nd National Convention 
on Military Electronics at Shera- 
ton Park Hotel, Washington, D. C. 
Contact G. Rappaport, 1140 East- 
West Highway, Silver Spring, Md. 


June 18-28—Chemical and Petroleum 
Engineering Conference, in Olym- 
pia, London. Contact Messrs. F. 
W. Bridges & Sons, Ltd., 641 
Grand Bldgs., Trafalgar Sq., Lon- 
don W. C. 2, England. 


June 19-25 — Scandinavian-American 
Meteorological Meeting, Bergen, 
Norway. Contact American Mete- 
orological Society, 3 Joy St., Bos- 
ton 8, Massachusetts. 


June 22-27—50th Annual Convention 
of the AIChE in Philadelphia, Pa. 
Contact W. F. Stark, International 
Resistance Co., 401 N. Broad St., 
Philadelphia, Pa. 


June 23-25—Semi-Annual Meeting of 
the American Society of Heating 
and Air-Conditioning Engineers 
and American Society of Refrig- 
eration Engineers at the Pick-Nic- 
ollet Hotel, Minneapolis, Minn. 
Contact W. M. Vidulich, ASHAE, 
62 Worth St., New York 13, N. Y. 


JULY 1958 


July 8-11—National Summer Meeting 
of Institute of Aeronautical Sci- 
ences at Ambassador Hotel, Los 
Angeles, California. Contact In- 
stitute of Aeronautical Sciences, 
2 E. 64th St., New York 21, N. Y. 


July 24-25—5th Annual Symposium on 
Computers and Data Processing 
at the Hotel Albany, Denver, Colo- 
rado, sponsored by the Denver Re- 
search Institute. Contact C. A. 
Hedberg, Denver Research Insti- 
tute, University of Denver, Den- 
ver 10, Colorado. 


July 28-August 1— 1958 Gordon Re- 
search Conference on Instrumen- 
tation at Colby Junior College, 
New London, New Hampshire. 
Contact W. G. Parks, Dept. of 
Chemistry, University of Rhode 
Island, Kingston, Rhode Island. 


July 29-31—3rd Annual Exhiborama of 
the Society of Photographic In- 
strumentation Engineers, Statler 
Hotel, Los Angeles, Calif. Con- 
tact Bob Jakobsen, 2201 Park 
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AUGUST 1958 





Aug. 4-22—Industrial Reliability Short- 
Course at the University of Cali- 
fornia, Los Angeles, sponsored by 
the College of Engineering. Con- 
tact Professor E. P. Coleman, Col- 
lege of Engineering, UCLA, Los 
Angeles 24, Calif. 


Aug. 11-22—Third Annual Statistical 
Methods in Industry Course at 
University of California, Los An- 
geles, sponsored by College of 
Engineering. Contact Professor 
E. P. Coleman, College of Engi- 
neering, UCLA, Los Angeles 24, 
California. 


Aug. 13-15—Conference on Electronics 
Standards and Measurements at 
the National Bureau of Standards 
Laboratories, Boulder, Colorado. 
Contact NBS, Boulder Laborato- 
ries, Boulder, Colo. 


Aug. 13-15—7th Annual Conference on 
Industrial Applications of X-Ray 
Analysis, sponsored by Denver Re- 
search Institute, University of 
Denver at the Albany Hotel in 
Denver. Contact W. M. Mueller, 
Metallurgy Division, Denver Re- 
search Institute, University of 
Denver, Denver 10, Colo. 


Aug. 19-22—WESCON Show at the 
Ambassador Hotel, Los Angeles, 
Calif. Contact Business Manager, 
WESCON, 1435 La Cienega Boule- 
vard, Los Angeles, Calif. 


Aug. 25-27—18th Annual Appalachian 
Gas Measurement Short-Course at 
University of West Virginia, Mor- 
gantown, West Virginia. Contact 
Professor R. E. Hanna, University 
of West Virginia, Morgantown, W. 
Virginia. 


SEPTEMBER 1958 





Sept. 3-5—1958 Cryogenic Engineering 
Conference at MIT. Contact K. D. 
Timmerhaus, Dept. of Chemical 
Engineering, University of Colo- 
rado, Boulder, Colo. 


Sept. 3-10—Second International Con- 
gress on Cybernetics, sponsored 
by the International Association of 
Cybernetics in Belgium. Contact 
Secretariat, International Associa- 
tion of Cybernetics, 13 rue Basse- 
Marcelle, Namur, Belgium. 


Sept. 8-13—First International ; 
gress of Aeronautical 
sponsored by the Intery 
Council of Aeronautical ge 
Contact Institute of Aeronans 
Sciencse, 2 East 64th St. 
York 21, N. Y. : 


Sept. 9-12—10th National Chemie; 
position and National Meet 
ACS in Chicago. Contact oy 
ACS, 86 East Randolph St, 
cago 1, Illinois. ’ 


Sept. 21-24—Petroleum Mechanica} 
gineering Conference, gpor 
by ASME at the Cogsmopg 
Hotel, Denver, Calorado. (po 
ASME, 29 West 39th St. 
York 18, N. Y. 


Sept. 22-24—7th Annual Meeti 
Standards Engineers Soci 
Benjamin Franklin Hotel, Py 
delphia, Pa. Theme: “Standa 
ization—A Must for the 
Age.” Contact J. A. Caffiaux, § 
P. O. Box 281, Camden 1, N, J 


Sept. 22-24—National Symposium @ 
Telemetering, sponsored 
PGTRC at Americana How 
Miami Beach, Florida. ontai 
Jack Sprago, 72 West 45th 
New York, N. Y. 


Sept. 23-26—1958 Iron and Steel 
position and Convention, at 
land Auditorium, Cleveland, 0 
sponsored by the Association 
Iron and Steel Engineers. © 
tact T. J. Ess, 1010 Empire B 
Pittsburgh 22, Pa. 


Sept. 2425—lIndustrial Electron 
Conference sponsored by If 
PGIE at Detroit, Michigan. 


OCTOBER 1958 





* Oct. 20-21—Rubber and Plastics $ 
posium, sponsored by ISA Rub 
and Plastic Industry Division 
the Sheraton-Mayflower Hotel, Ax 
ron, Ohio. Contact Dr. David ® 
Davis, General Tire and Rub 
Co., Central Research Laboratory 
Akron 9, Ohio. 


DECEMBER 1958 





* Dec. 26-31—125th Annual Expo 
of Science and Industry at Sher 
ton-Park Hotel, Washington, D. 
sponsored by the American 
ciation for the Advancement 
Science. ISA presenting @ ! 
cal session. Authors contact % 
L. Linebrink, Battelle Meme 
Institute, 505 Kings Ave. Col 
bus, Ohio. 





— DON’T MISS IT 


Sept. 15-19 — 13th Annual 
ference and Exhibit will be held in Philadelphia. 
information contact H. S. Kindler, Director of Technical 
Programs, Instrument Society of America, 313 Sixth Avenue, 


Pittsburgh 22, Pa. 
St., Los Angeles, Calif. 
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For further 


F. J. Tabery, Exhibit Mgr., 3443 So. Hill 
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